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The Sulfonamides after Two Decades 


John C. Krantz, Jr 
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UNIVERSITY OF MARYLAND, BALTIMORI MI 


HISTORICAL BACKGROUND 


Since Paul Ehrlich voiced his famous appeal for a therapia sterilisans magna, the 
basic concept of a synthetic organic compound of potent antibacterial activity 
and low toxicity has intrigued chemists. In the search for such chemotherapeutic 
agents a relatively simple compound was shown to be exceedingly effective. This 
substance, para-amino-benzene-sulfonamide, entered into the composition of an azo dye 
that was found to be effective in protecting mice against septicemia caused by hemolytic 
streptococci. This compound was synthesized first by Gelmo in 1906 working in the 
Technische Hochschule in Vienna. He did not publish his historic paper until 1908 
Gelmo was interested in dye chemistry and had no reason to investigate the bac 
teriologic properties of his compound. According to Domagk (1936), the synthetic 
azo dyes had been investigated for their action against streptococci in vitro and in 
vivo since 1909. Hdérlein, in Germany, had found certain of these substances effective 
One compound, a substituted para-amino-benzene-sulfonamide, was observed to 
possess a limited therapeutic action when tested in this manner. No further explora 
tion of these compounds was made at the time. 

In the United States, Heidelberger and Jacobs, in the Rockefeller Institute, in 1919 
observed that certain azosulfamido compounds containing the p-amino-benzenc 
sulfonamide grouping coupled with hydrocupreine were bactericidal in vitro. A 
series of investigations under the direction of Gerhard Domagk, director of the 
pathology laboratory of the I. G. Farbenindustrie of Elberfeld, Germany, resulted 
in 1932 in the development of an active compound possessing this same structure as 
part of the molecule. This compound was named Prontosil, and was patented in 
1935 by Mietzsch and Klarer. 

Prontosil possessed only limited solubility but it was very efficacious in protecting 
mice against several lethal doses of Streptococcus hemolyticus Prontosil was also found 


553 





NH, 
SONHA \-N=N ( NH: 
\ - / — / 
Prontosil 
to be effective against certain other experimentally produced infections. Search for 


a more soluble compound resulted in the development of *' Prontosil soluble."’ Early 
clinical trials established the value of this compound in hemolytic streptococcic 


septicemia. 

In 1935 J. and Mme. Tréfouél, Nitti and Bovet, at the Pasteur Institute in France, 
observed that in a series of azo compounds tested for their antibacterial activity in 
mice, those not possessing the p-amino-benzene-sulfonamide grouping were inactive. 
These workers showed that p-amino-benzene-sulfonamide hydrochloride itself was 
capable of protecting mice against experimental infections. They suggested that 
this was the active portion of the Prontosil molecule, which was formed in the 


animal body 
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THE SULFPONAMIDE ASSEMBLY LINI 


A new era in therapy having been established, organic chemists were not slow to 
meet the challenge, and from their assembly line in rapid succession there appeared 
thousands of sulfonamide derivatives. The aim was always to broaden the anti- 
bacterial spectrum and to diminish toxicity and untoward side reactions. Sulfa- 
pyridine, sulfathiazole, and sulfadiazine all had their day. Mortality rates in many 
infectious diseases were markedly reduced, and the mortality in hospitalized pneu 
monias approached an irreducible minimum. 

Despite the rapid advances in antibiotic therapy, the sulfonamide drugs still 
occupy an enviable position in the treatment of infectious disease. This is shown by 
the fact that in 1954 approximately four and a half million pounds of the various 
sulfonamides were produced in the United States. Through an ever-lengthening 
experience with these compounds it now appears that the triple sulfonamides offer 
clinical advantages not encountered in the administration of a single pyrimidine 
sulfonamide. 

Sulfonamide therapy today may be divided into two forms. One form involves 
the use of a triple sulfonamide; another form uses sulfisoxazole, which does not 
contain the pyrimidine nucleus, now employed in about 40 per cent of sulfonamide- 
treated cases in this country. The remaining cases are treated with sulfadimetine 
and other sulfonamides. Recently, sulfisoxazole has been made available as its 
N'-acetyl derivative. This is insoluble and tasteless. It obviates one of the objec- 
tions to sulfisoxazole therapy, namely, the disagreeable bitter taste of the drug. 
In the body it is broken down into sulfisoxazole. This acetylation is not the same 
as occurs in the body. Here acetylation occurs at position N‘ and not at N'. Today 
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approximately 14 per cent of the infectious diseases encountered in temperate climates 
can be treated with a sulfonamide 


MECHANISM OF ACTION 


In 1940 Woods and Fildes showed that the antibacterial activity of the sulfonamides 
was antagonized by para-aminobenzoic acid, PABA. This compound is structurally 
related to the parent sulfonamide, namely, sulfanilamide. PABA is an essential 
metabolite for bacteria which are sensitive to the sulfonamides. It appears that 
the organism cannot differentiate between the two molecules; it accepts the plethora 
of the sulfonamide present in the tissues of the host medicated with the drugs in 
place of the genuine metabolite PABA. The sulfonamide appears to play the role 
of a spurious metabolite in the economy of the organism, thereby causing bacterial 
death. 

The reason for the antagonism between the sulfonamides and PABA became 
apparent after the discovery of the structure of folic acid. This ubiquitous acid 
contains a pteroyl nucleus and glutamic acid united by means of a molecule of PABA; 
it is an important factor in plant and animal metabolism. It plays an essential role 
in the metabolism of purines and amino acids. It now becomes clear that organisms 
that carry on their metabolic functions independent of folic acid are not susceptible 
to sulfonamide. Likewise, those that require folic acid ready-made are not sus- 
ceptible to the sulfonamides as they do not contain the enzyme system upon which 
the antibacterial agents act. Bacteria sensitive to the sulfonamides must synthesize 
their folic acid from PABA, and it is this mechanism upon which the sulfonamides 
act. Further, their specificity appears to depend on their similarity in chemical 
configuration to PABA. 

The value of the sulfonamide drugs in the treatment of infectious diseases can 
hardly be overestimated. Especially is this true when one recalls that prior to 1941] 
they stood alone in the field, penicillin not then being available. But of equal 
importance to their utilitarian value is the concept of Woods and Fildes of the use 
of competitive metabolites to kill invading parasites. This principle has invaded 
the entire field of chemotherapy, from the treatment of malaria to the treatment of 
leukemia with 6-mercaptopurine. No longer are we trying to smash the organism 
with a death blow of a wildly swinging ax. Now our approach is aimed with 
subtlety with a sharp-pointed lance at a definite target in the heart of the metabolic 
pattern of the bacterium. 


THERAPEUTIC USE OF THE SULFONAMIDES TODAY 


In table I the clinical indications for the sulfonamides are given. 

The sulfonamides may be given with penicillin or iodides for actinomycosis 
They may be combined with penicillin for pneumococcal meningitis. For infections 
with Hemophilus influenzae, sulfonamide therapy is valuable coupled with the anti- 
biotics chloramphenicol or streptomycin. For Friedliander’s pneumonia the sulfon- 
amides may be combined with tetracycline or streptomycin. 

The newer sulfonamide drugs have achieved a diminution in the incidence of un- 
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TABLE | 


Clinical Indications for the Sulfonamide Drugs 


Organism Principal diseas Effect of sulfonamides 


Beta-hemolytic Streptococcus Various infections 


Alpha-hemolytic Streptococeus Subacut 
Pyogenic infections 


bacterial endocarditis 


Staph ylococcus specics 
Diplococcus pneumoniae Lobar pneumonia 
Neisseria intracellularis Epidemic meningiti 


Neisseria gonorrhoeae Gonorrhea 

Bacillus anthracis Anthrax 

Clostridia specics Tetanus; gas gangrene 

Corynebacterium diphtheriae Diphtheria 

Acrobacter acrogene Chronic urinary infection 

Proteus species Chronic urinary infection 

Bacillus pyocyaneus (Pseudomona 

ATUL INOS 4 Chronic urinary infection 

Escherichia Various infections (organism normally pr 
in intestinal tract 

Shigella species Dysentery 

Vibrio cholerae (Vibrio comma Cholera 

Brucetla species Bruccllosi 

Pasteurella pesti Plague 

Hemophilus influenzae Meningitis 

Hemophilus ducreyi Chancroid 

Klebsiella pneumoniae Friedlander's pneumonia 


225 oe : 
Klebsiella granulomatis Granuloma inguinalc 


PI Partially effectiv 


toward reactions. Blood dyscrasias have been reduced to about 0.1 per cent. Renal 


tubular blockade has been almost entirely eliminated by the use of combined sulfon 
amide therapy and sulfisoxazole 

It appears that troublesome gastrointestinal symptoms are milder and far less 
frequent with the newer sulfonamides than with the broad-spectrum antibiotics 
Superinfections, which often present difficult therapeutic problems with the anti- 
biotics, are rare with sulfonamide therapy. Dermatitis and drug fever, which today 


are the most common untoward effects of the sulfonamides, present an incidence of 
Not the least of the advantages of sulfonamide therapy to the 


only 1.5 per cent 
indigent patient and those in low income brackets is the low cost of therapy com- 


pared with the use of the broad-spectrum antibiotics. 


SUMMARY 


The newer sulfonamides and sulfonamide combinations offer advantages in certain 
infectious diseases which have often been obscured by wide interest in the antibiotics 
Through ever-increasing data our knowledge of the efficacy and dependability of 
sulfonamide therapy warrants for these drugs a more prominent place in the arma- 


mentarium than is generally recognized. 
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The Chemotherapy of Urinary Tract Infections 


aul R. Leberman, M.D. 


DEPARTMENT OF UROLOGY DIVISION OF URGBRY 


HOSPITAL, OF THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA PA 


Urinary tract infections are common and represent the most frequent refractory 
bacterial infections. These are most important because they occur at all ages. They 
are occurring with increasing frequency because of our aging population in their 
relationship to such conditions as diabetes, pregnancy, and obstructive lesions within 
the urinary tract that prevent the free flow of urine. The most common pathogens 
of the urinary tract are Escherichia coli, Staphylococcus aureus, Proteus, Pseudomonas, 
Aerobacter aerogenes, enterococci, and Friedlander’s bacillus. Not infrequently, more 
than one species of bacteria are present 

It is possible to climinate drug-sensitive organisms from the urinary tract in moré 
than 90 per cent of the cases. However, reinfection with drug-resistant strains, 
often of the same species, is so common that the permanent control rate is no better 
than 10 per cent. The treatment can be divided into specific and nonspecific measures 
Nonspecific measures are adequate fluid intake and output to establish a free flow 
of urine. Specific measures are taken with the use of chemotherapeutic agents. The 
most common manifestation of urinary tract infections in women is acute cystitis 
It is indicated by the symptoms of frequent and painful urination and the presence 
of pus in the urine. In the initial phases, gross hematuria may be observed. With 
the accurate determination of pyuria in female patients, a catheterized specimen is 
essential, and when this is obtained some of the urine should be collected under 
sterile precautions and sent to the laboratory for culture and sensitivity studies 

In treating these patients, we have found that the sulfonamides are effective 
against a greater varicty of organisms than are the antibiotics. In cases of simple 
acute cystitis they are effective against most of the common causative organisms with 
the exception of alpha Streptococcus faecalis. Treatment may therefore be started at 
once with the probability of a rapid cure in a large proportion of the cases. In most 
instances the dose of a sulfonamide is 1.0 Gm. for five days, repeated if necessary 
for another five days, and unless the patient gives a history of previous sulfonamide 
sensitivity, untoward reactions are rarely encountered. Fluids should be forced to 
about 3000 cc. daily unless contraindicated. We prefer the single drug type of 
therapy, for if the patient does develop a sensitivity, the physician immediately 
knows what drug is being taken and which one is causing the sensitivity. 

The multiple sulfonamide preparations are very effective and are excellent forms of 
treatment for bacillary urinary tract infections apart from the reason noted above. 
If the patient is sensitive to sulfonamides, or the desired antibiotic, as frequently 
happens, the salts of mandelic acid are largely useful. It has been our custom to use 
methenamine mandelate, either 0.25 Gm. or 0.5 Gm. tablets, four times a day, for 
a total daily dose of 2 Gm. This drug is harmless and can be used indefinitely. 
Fluids should be limited to 1500 cc. daily, and the pH of the urine should be deter- 





mined daily with nitrazine paper. A pH of 5.5 or less is essential to effective 
treatment. 

Methenamine mandelate therapy is also effective against infections with other 
coliform organisms and staphylococci. Penicillin is used only occasionally in cases 
of coccal infections, especially the Staphylococcus. It should be given in 300,000 
units of crystalline and procaine penicillin. Keefer' believes that among ambulatory 
patients, or persons treated in their homes, the incidence of penicillin-resistant 
strains is much less than in a hospitalized population. The basic problem of peni 
cillin-resistant micrococci is concerned with patients who are treated in hospitals 
The evidence for this statement is sound. Thus, three fourths of all strains of micro- 
cocci that are isolated from patients in hospitals are resistant to penicillin. They 


are found in patients under treatment with penicillin as well as in those who arc 


not receiving treatment. The evidence is sound that patients acquire them by cross 
infection with other patients, or from the hospital staff. 

The accumulated evidence, then, all points to the following factors in the inci 
dence and spread of penicillin-resistant staphylococci: (1) the extent to which peni 
cillin is used in a hospital, in a home, or in a community, and (2) the closest contact 
of individuals carrying penicillin-resistant staphylococci in hospitals, homes, and 
the community. 

In brief, the widespread use of penicillin tends to decrease the total number of 
penicillin-sensitive organisms, which are then replaced by penicillin-resistant organ 
isms. Then, as these organisms become established, they tend to spread from one 
person to another. The conditions favoring spread are best in hospitals, then in 
homes where one or more persons are being treated, and least in persons who are 
members of a group or a community where penicillin is being used least. 

What I have said about organisms resistant to penicillin also applies to other 
antibiotics such as erythromycin, streptomycin, and the broad-spectrum antibiotics. ! 

Streptomycin, because of its potential toxicity, should be reserved for those cases 
of coliform infections in which other measures have failed. A five day course should 
usually be adequate. Better results are obtained if the urine is made alkaline by 
administration of potassium citrate or other alkalizer. Chlortetracycline, oxytetra- 
cycline, and chloramphenicol have been found useful. These antibiotics have 
been equally effective against most gram-negative bacilli. Chloramphenicol is most 
likely to be effective against Proteus and Pseudomonas aeruginosa. Chlortetracycline 
and oxytetracycline are more effective against gram-positive cocci. The drugs are 
administered orally in 250 mg. or 500 mg. tablets four times a day for no longer than 
four days and repeated if necessary if the patient has not had any reaction from this. 
Chloramphenicol could be given in a similar dose, but one must be careful to note 
blood dyscrasias; also, this drug cannot be used for a period of time longer than 
four days. 

Tetracycline, nystatin, and nitrofurantoin are among the newer therapeutic 
agents useful in the treatment of urinary infections. They are effective against the 
same organisms as those sensitive to chlortetracycline and oxytetracycline but with 
the advantage of producing less gastrointestinal irritation. The usual adult dose is 
250 mg. four times a day for no longer than four days. Erythromycin is particularly 
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effective against Staphylococcus infections. The dosage should be between 100 mg 
and 200 mg. four times a day. Nitrofurantoin, in doses up to 50 mg. to 100 mg 
four times a day for no longer than four days, has been found effective against Proteus 
infections at times when other agents have failed. If the patient does not respond to 
treatment, larger doses used with caution may give good results. One must be very 
careful to note that when pus is found in the urine and the cultures are reported 
sterile, a complete urologic study is imperative because of the danger of tuberculosis 
Patients in whom the infection does not respond promptly to the treatment described 
should be hospitalized and carefully studied for the presence of focal infection, in 
testinal and gynecologic disorders, and urologic abnormalities, other than cystitis, 
such as obstructive lesion, calculus, or pyelonephritis. This requires a complete 
urologic study by a urologist, and subsequent therapy requires a combination of 
chemotherapy, such as mentioned, or antibiotic therapy with the necessary urologic 
procedures to correct any lesions 

The majority of bacterial infections in the male urinary tract are of bacillary origin 
Escherichia coli, an organism that responds well to almost any form of treatment, 
predominates as a cause. This organism is sensitive to all sulfonamides, to mandelic 
acid, and to various antibiotics, with the exception of penicillin. If the bacillus 
does not respond to this drug, further examination of the urinary tract should be 
undertaken to determine the presence of obstruction or a focus of infection. Simul 
taneously, the urine should be cultured and submitted to sensitivity tests. In these 
circumstances the identification of the particular bacillus causing the infection is of 
great value. Pseudomonas infections give the greatest trouble; when this organism 
is identified in the urine, extraordinary treatment is usually indicated. Polymyxin, 
streptomycin, and mandelic acid are active against Pseudomonas 


Urea-splitting organisms also require special treatment, as they break down urea 
to form ammonia and thus produce a highly alkaline urine. In these circumstances, 
encrustation and precipitation of chemicals from the urine are common. One should 


never give ammonium chloride to acidify the urine in these patients. 

Not every patient can be treated on the basis of the examination of the urine alone 
In the ordinary uncomplicated urinary bacterial infection, this is highly important, 
and the patient can be treated and cured with it as a guide. Should the patient not 
respond easily, even though the drug has been wisely chosen, or should a second 
attack occur, further urologic examination is indicated. An excretory urogram can 
often indicate the area of destruction in the urinary tract. If it proves not to be 
sufficient, then cystoscopy, or cystoscopy with retrograde pyclogram, and the 
collection of urine from various parts of the urinary tract are of utmost value in pin- 
pointing the area of infection and thus indicating the proper therapy 

Even though the patient has no prostatic hyperplasia, the prostate gland itself 
may act as a reservoir for an infection. Since a certain degree of prostatitis is almost 
invariably a complication of urinary tract infections, the patient should be placed 
on appropriate therapy only until the urine is sterile. Recurrence will be common 
because the prostate will act as a focus of infection. To maintain the patient in 
good health it is necessary to be certain not only that the urine is sterile, but also 
that the prostatic secretion is normal. The criteria for cure are as follows: A gram 
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stain is successful in the diagnosis of urinary tract infection and is sometimes superior 
to cultures in this respect, but as a criterion of cure a gram stain is inferior to a culture 
of the urine. 

Our present drugs are so potent that frequently the urine is sterilized before the 
pathologic lesions in the urinary tract are healed. Therefore, after the urine is 
determined to be sterile, the drug must be continued at one-quarter to one-half the 
curative dosage for at least a week to 10 days 
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Terramycin (Oxytetracycline) 


MERLE M. MUSSELMAN, M.D. 


Professor of Surgery, University of Nebraska College of Medicine 
Ohama, Nebraska 


The laboratory research worker, the clinical investigator, and, 
above all, the practicing physician will find this monograph the 
most complete, accurate, and practical publication to date on the 
antibiotic, Terramycin. The author discusses the history, develop- 
ment, antimicrobial activity, and pharmacology of the antibiotic. 
Its use in systemic infections; infections of the skin, soft tissues, 
nervous system, respiratory tract, cardiovascular, digestive, geni- 
tourinary, and skeletal systems; eye, ear, nose, and throat and 
dental infections are thoroughly explored by the author. 

You may obtain this new and informative book for only $4.00. 

Write lo: 
Medical Encyclopedia, Inc., 30 East 60th Street, New York 22, N. Y. 
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The Nitrofurans in Clinical Medicine 


Paul F. MacLeod, M.D., George S. Rogers, M.D., and Boris R. Anzlowar 


BATON LABORATORIBS, NORWICH N Y 


The nitrofurans, a class of synthetic organic chemicals, were lifted suddenly from 
obscurity in August 1944 when Dodd and Stillman first reported their high anti 
bacterial activity.' This discovery launched a period of intensive clinical and 
laboratory studies on this new chemotherapeutic group. Much progress has been 
made since then in this field, as attested by well over 1000 publications on this 
subject in the world’s scientific and medical literature.* At present, several nitro 
furans have an important place in the treatment of infectious diseases in man and 
are also used extensively in veterinary medicine. About 375 such compounds have 
been synthesized and studied for various biologic effects on microbes, animals, and 
man. 

A nitrofuran was first used clinically in the final years of World War II, when 
military surgeons found that many chronically infected war wounds, which had 
failed to respond to sulfonamides and penicillin, could be cured with topical appli 
cations of nitrofurazone (Furacin,* §-nitro-2-furaldehyde semicarbazone ' The 
usefulness of this synthetic drug in the prevention and treatment of topical infections 
is now well established, and nitrofurazone is used widely as a topical antibacterial 
by clinicians of virtually all countries of the world.’ In the United States, many 
clinical dosage forms are available, and nitrofurazone is one of the most widely used 
topical antibacterials in this country. Other important chemotherapeutic nitro 
furans are: nitrofurantoin {Furadantin,* N-(5-nitro-2-furfurylidene )-l-aminohydan 
toin], administered perorally for the treatment of bacterial and some protozoal 
infections of the genitourinary tract; nitrofurfuryl methyl ether (Furaspor,* 5-nitro 
2-furfury! methyl ether), a topical antifungal agent; and furazolidone {Furoxone,* 
N-(5-nitro-2-furfurylidene )-3-amino-2-oxazolidone], recently introduced as Trico 
furon vaginal suppositories and powder for the treatment of vaginal trichomoniasis 


MODE OF ANTIMICROBIAL ACTION 


The effectiveness of the nitrofurans is based on their ability to block essential 
metabolic processes in the microbial cell. This interference occurs at infinitesimal 
concentrations and apparently involves vital functions that differ from the homol 
ogous processes in multice!lular animals and man. Despite intensive studies carried 
out by many workers over the past decade, the precise mechanism of the antimi 
crobial action of the nitrofurans is not fully understood. While virtually all nitro 
furans are antimicrobial, the side chain at carbon-2 plays an important role in de 
termining potential clinical usefulness. Thus, variations in this side chain may 


* The trade name of Eaton Laboratories for nitrofurazone is Furacin; for nitrofurantoin, Furadantin; for 


nitrofurfuryl methyl ether, Furaspor; for furazolidone, Furoxone 
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produce changes in solubility, rate of catabolism in the body, and antimicrobial 


activity 

Early studies with nitrofurazone tended to correlate the antibacterial action with 
the presence of a highly labile nitro group at position § of the furan ring: it appeared 
that nitrofurazone acts as hydrogen acceptor, interfering with bacterial reductases 
and the electron transfer mechanism, and blocking the normal respiratory processes 
of the bacterial cell. Prolongation of the lag phase of growth in Micrococcus pyogenes 
var. aureus parallels the rate at which the nitrofuran becomes reduced, and once its 
reduction has progressed beyond a certain point, all bacteriostatic effect ceases.° 
However, this is not typical of all nitrofurans, and even with nitrofurazone, maximal 
antibacterial effect and bactericidal action are compatible with an intact nitro 
group.’ It was later postulated that nitrofurazone may act by inhibiting the sulf- 
hydry! groups of some bacterial enzymes;*: * however, this hypothesis is open to 
some important theoretic objections, as was pointed out by other investigators. '” 
Various studies implicated several other mechanisms, such as inhibition of the 
oxidative deamination of some amino acids."! 

he nearly universal scope of antimicrobial action of the nitrofurans makes espe 
cially difficult any attempt to pin-point the locus of action. Not only are virtually 
all gram-positive and -negative bacteria susceptible to various compounds of this 
class, but so are several protozoa,'*~'* fungi, '*: '® and even some large viruses.'’~'* 
Since the nitrofurans are certainly not general enzyme poisons,” it appears that they 
owe their action cither to the ability to block many different microbial enzymes, or 
else to interfere with an enzyme that is quite basic in the physiology of the microbial 
cell. Extensive studies by the Pauls and their associates of Eaton Laboratories 
suggest as one of the effects the inhibition of anaerobic dismutation of pyruvate in 
the tricarboxylic acid cycle.*! There are indications that the identical process may 
occur in higher animals, since the first histologic changes from chronic overdosage 
with nitrofurans in experimental animals are a reversible atrophy of the germinal 
epithelium of the testis, while the only symptoms of overdosage are nausea, anorexia, 
nervous irritability, and occasional convulsions.**: ** Twenty years ago, it was 
shown by Krebs and Johnson that the testis and the brain are the two types of mam- 
malian tissue in which anaerobic dismutation of pyruvate is proportionately more 
important than in other organs.** Making their experiments in greater detail, the 
Pauls recently confirmed that the addition of nitrofurazone prevents the formation 
of acetyl enzyme from pyruvate in the presence of pyruvic oxidase from pigeon- 
breast muscle, blocking the formation of citrate and subsequent steps.*® However, 
the precise mechanism of even this one interaction is far from being clarified, and as 
has been indicated above, several other processes are apparently involved. Thus, a 
complete elucidation of this problem is not in sight. 

The progress at this elementary level of basic research into the mechanisms of 
action of antimicrobial drugs is slow, but frequently rich with details of practical 
interest to the clinician. All the new data on the mode of action of nitrofurazone 
usefully complement the early observations’: **: *’ that it is harmless to granulation 
tissue and thus does not delay the healing of wounds. These basic studies also tend 
to confirm that the mode of action of the nitrofurans is unique and different from that 
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of other important modern drugs, such as the antibiotics and sulfonamides. A 
number of laboratory and clinical studies have shown that pathogenic organisms 
with natural or acquired resistance to sulfonamides, penicillin or streptomycin,* 
chloramphenicol or antibiotics of the tetracycline group* remain as fully sensitive 
to the nitrofurans as the parent strains. Early in vitro studies with nitrofurazone 
revealed that bacterial resistance to the nitrofurans cannot be induced easily, and 
never exceeds a comparatively low degree.**: * This has recently been confirmed in 
experiments with nitrofurantoin: repeated subculturing of an Escherichia coli strain 
in the presence of increasing concentrations of nitrofurantoin failed to produce any 
increase in resistance to the nitrofuran, while identical tests showed a rapid increase 
in resistance to streptomycin.*! Further confirmation of the unique nature of action 
of nitrofurantoin on bacteria was also indicated: while weight-for-weight effec- 
tiveness of this nitrofuran is about equal to that of the common broad-spectrum 
antibiotics, laboratory tests indicated that nitrofurantoin began to kill bacteria 
within 15 minutes and sterilized the culture within six hours, while under identical 
conditions a tetracycline had no appreciable bactericidal effect during the same 
period, alchough both drugs were ultimately bactericidal. 


SIDE EFFECTS AND HOW TO MINIMIZE THEM 


Total absence of serious side effects is a notoriously rare feature among major 
modern drugs. However, no fatal, or truly major, adverse reaction to clinical use 
of any nitrofuran has ever been reported in the literature. The therapeutic index of 
the nitrofurans is high. In the mouse, the acute oral LDy of nitrofurazone is from 
380"? to 735** mg./Kg.; that of nitrofurantoin is 895 mg./Kg.** The discrepancies 
obtained with nitrofurazone are probably due to its poor solubility and consequent 
variation in absorption depending on crystal particle size." The poor solubility of 
nitrofurazone also reduces its cutaneous absorption to negligible levels, and systemic 
effects following topical application of nitrofurazone are made even more unlikely 


by its rapid catabolism in various tissues.*® Dangers possibly inherent in accidental 


oral overdosage of nitrofurans are reduced by their tendency to cause emesis. This 
is so strong that it renders difficult a precise determination of the peroral toxicity 
of nitrofurazone and nitrofurantoin in higher animals such as the cat and dog, 
because any marked overdosage immediately causes pronounced emesis 

In clinical practice, virtually the only side reaction to topical therapy with nitro- 
furazone preparations is contact dermatitis in some of the patients. It usually 
occurs as an erythematous maculopapular eruption localized to the treated area of 
the skin. Unless nitrofurazone is immediately discontinued at this stage, the derma- 
titis may spread and involve large areas of the skin, persisting in some cases for a 
couple of weeks, although treatment with ACTH has been reported as effective.** 
In some of the early clinical reports, especially in dermatologic cases, the frequency 
of this reaction was high, e.g., 14 of 233 cases treated.*’ Patch tests revealed that 
the contact dermatitis may be due to nitrofurazone, to the vehicle alone (polyethyl- 
ene glycols), or to a synergistic effect between nitrofurazone and the vehicle.” 
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Following such experiences, some basic precautions have been recommended con- 
cerning selection of cases for treatment with nitrofurazone and the technique of use. 
Careful attention to these rules can reduce the incidence of reactions to nitrofurazone 
to a negligible percentage.*' Generally, one should avoid treatment of secondarily 
infected eczematoid conditions, since these are notoriously susceptible to allergic 
reactions. Treatment should be terminated promptly once the infection is controlled, 
usually in about a week. Applications should be discontinued immediately upon 
the appearance of any suspicious rash. The skin surrounding leg ulcers is frequently 
hypersensitive and should be protected with some bland ointment such as zinc oxide 


while nitrofurazone is applied to the infected lesion only. The single-application, 
delayed-redressing technique is urged, especially in dermatologic patients. Although 


more nitrofurazone was used clinically in the United States in 1955 than in any 


previous year, only 1 new case of allergic skin reaction to the medication was re 


ported in the American medical literature in 1955. Most authors who use nitro- 
furazone do not report any allergic reactions in their clinical studies. 

No side reaction of any kind has heretofore been reported to the two other nitro- 
furans used topically, although it is probable that both the antifungal nitrofurfury! 
methyl! ether and the antitrichomonal Tricofuron can sensitize an occasional patient, 
causing the usual type of contact dermatitis as is seen with any topical drug 

When nitrofurantoin is used perorally, the reported side reactions are somewhat 
more varied although never serious. The most frequent complaint during treatment 
is nausea, which may occur in about 12 per cent of patients Emesis occurs less 
frequently. Both are apparently due to combined direct gastrointestinal irritation 
and stimulation of the medullary vomiting center. Nausea or emesis can usually be 
eliminated or at least minimized by giving each dose of the drug with food, or by 
reducing the dosage to the lowest effective level Reduction of nausea may also 
be achieved by administration of chlorpromazine, such as adding 10 mg. otally to 
each dose of nitrofurantoin** or by a single 25 mg. intramuscular dose.*® Other sidk 
reactions are rare. An erythematous maculopapular rash has been seen in a few 
cases, usually disappearing as soon as treatment is discontinued. Headache, fever, 
peripheral neuritis, and paresthesias have also been reported, but only rarely. 

The known ability of some nitrofurans to cause a temporary arrest of spermato- 
genesis at the primary spermatocyte stage when given in high doses to laboratory 
animals has induced several clinical investigators to study this effect in man during 
systemic therapy with nitrofurantoin,*': “* but all their findings indicate that 
therapeutic doses are quite harmless in this respect. This agrees with the fact that 
much higher doses of nitrofurantoin are required to produce this effect in animals 
than with some other nitrofurans, such as Furadroxy! [5-nitro-2-furaldehyde-2-(2- 
hydroxyethyl )-semicarbazone] and nitrofurazone.‘’: “* The hemopoietic, hepatic, 
and renal functions were studied thoroughly by many clinical investigators, and no 
adverse changes were found to accompany therapy.“ *! 

Crystalluria does not occur with nitrofurantoin because of its high solubility in 
the urine. Although this is higher at an alkaline pH, the concentrated solution 
produced at the glomerular pH of 7.5 does not precipitate upon reduction of the 
urinary pH to 5.5, but exists as a stable supersaturated solution.** °* 
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CLINICAL APPLICATIONS 


Surgery. In many respects, nitrofurazone is an ideal topical antibacterial for com 
bating surgical infections, as carly use in the treatment of infected wounds showed 
Many publications report favorable experiences with nitrofurazone in varied surgical 
conditions, such as skin grafting and plastic surgery, ‘ extensive burns, 
traumatic and operative wounds,*’: *': °* and frostbite.°’ The three dosage forms 
used in surgery (soluble dressing, soluble powder, and solution) each contain 0.2 
per cent of active ingredient in a water-soluble base Among the advantages of 
nitrofurazone in surgical use may be included its lack of interference with the healing 
of wounds*: * ‘and an undiminished antibacterial effect in the presence of pus, 
blood, and organic detritus. In addition, its unique mode of action permits th 
sulfonamides and antibiotics to be reserved for serious systemic infections, thereby 
avoiding both allergic sensitization and the development of resistant bacteria 

Dermatology. Some of the first large-scale clinical trials with nitrofurazone wer« 
in dermatologic practice, *! ‘and good results were reported by many clinicians.‘ 
Undocumented estimates of a high incidence of contact dermatitis with nitrofurazon 
in dermatologic patients, such as the unique ‘'15 to 20 per cent of cases’’ cited as a 
personal communication,®* are balanced effectively by factual clinical reports indi 


cating that with reasonable precautions, nitrofurazone is effective and quite sate 


' 


even in atopic patients or in conditions notoriously susceptible to allergic reactions 
An analysis of the clinical incidence of contact dermatitis to nitrofurazone as r¢ 
ported in the entire United States literature indicates that this reaction has occurred 


in only 71 of 2573 patients, or 2.76 per cent. This includes many minor and ques 
tionable cases. The frequency reported by foreign clinicians is much lower 
Fungal infections of the skin respond to nitrofurfuryl methyl ether, one of the few 


nitrofurans known to be endowed with powerful antifungal action This com 
pound has extensive antifungal action on the usual pathogens in vitro,®*: °° and 


several re ports on successful treatment of various mycoses such as tinea capitis’? ** 
prove that its clinical effectiveness is high. Like most other nitrofurans, this drug 
is also effectively antibacterial, a fact of some clinical importance since secondary 
bacterial infections are frequently superimposed on dermatomycoses. Nitrofurfury] 
methyl ether is available as a 1 per cent cosmetic-type cream 

Eye, Ear, Nose, and Throat. In otologic practice, the 0.2 per cent anhydrous nitro 
furazone car solution is effective in the treatment of external otitis caused by a variety 
of bacteria including Pseudomonas aeruginosa™’~** and especially valuable for the rapid 
elimination of discharge and malodor.”* It has also been used with success in chronic 
suppurative otitis media.”' 

Nitrofurazone is also available as a 0.02 per cent aqueous ophthalmic liquid or 
a l per cent petrolatum ophthalmic ointment. It is quite effective in infectious 
conditions of the cornea, conjunctiva, and lids.’® Foreign data show that nitro 
furazone is especially effective against Moraxella lacunata, a frequent ocular pathogen, 
and that the drug is nonirritant when injected subconjunctivally in rabbits, causing 
no permanent damage when injected into the aqueous humor and only slight changes 


when injected into the vitreous. European clinicians also found that nitrofurazone 
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was ineffective against trachoma, but cleared any associated bacterial infection. A 
group of investigators at Ohio State University has recently published a report 
indicating that nitrofurazone may be more effective than any of 10 common anti 
biotics against pathogenic micrococci isolated from a large series of human ocular 
infections. 7° 

Nitrofurazone is also available in the form of a 0.02 per cent aqueous nasal solution, 
This preparation was found quite effective 


with a topical vasoconstrictor added 
in bacterial rhinitis, sinusitis, and nasopharyngitis 

Gynecology. Nitrofurazone (0.2 per cent) vaginal suppositories were found anti- 
bacterially effective in the treatment of vaginitis and cervicitis, as reported by a 
number of clinicians. The drug is a useful adjunct in the radiation treatment of 
pelvic cancers in the female’’ and as postoperative prophylaxis of infection follow- 


ing vaginal surgery, including abdominal hysterectomy.’* In pediatric vaginitis, 
the adult nitrofurazone urethral suppositories have been used with success.” 

In recent months, two dosage forms of furazolidone have become available for the 
treatment of trichomonal vaginitis. Both Tricofuron vaginal suppositories (contain 
ing 0.25 per cent in water-soluble base) and powder (1 per cent in acidified carbo 
hydrate vehicle) are used concomitantly throughout the menstrual cycle A 
recent clinical study reported treatment of 48 patients, 45 of whom experienced 
striking symptomatic relief within 72 hours, 47 of the 48 having no actively motil« 
trichomonads by the end of the first week of therapy. It is particularly noteworthy 
that careful follow-up revealed only 3 symptomatic recurrences within one to three 
months of the end of therapy, all promptly cured with another course of treatment.*° 

Urology. Urethrotrigonitis in females responded well to three weekly bladder 
instillations of a 1:6 saline dilution of nitrofurazone solution, 37 of 43 patients 
promptly becoming asymptomatic, without recurrence during the one to nine month 
follow-up period.*! Female urethritis can also be treated effectively with the nitro- 
furazone urethral suppositories (containing 0.2 per cent nitrofurazone and a topical 
anesthetic in a water-soluble base). According to the preference of the clinician, the 
suppositories may be self-inserted by the patient** or inserted by the physician at 
appropriate intervals:** rapid relief of symptoms and early cure were obtained in 
virtually all of several hundred cases treated with cither of the two methods. 

Nitrofurantoin is the only nitrofuran for oral administration in human medicine 
at present, and because of the high concentration by the kidney, it is used mainly 
for the treatment of genitourinary tract infections. The average adult dose is 100 mg 
four times a day, and an oral suspension (5 mg. nitrofurantoin/cc.) is available in 
addition to the §0 and 100 mg. tablets. Although the drug has been generally avail- 
able for only the past three years, more than 200 published clinical references confirm 
its high effectiveness in pyelonephritis, cystitis, and prostatitis. The main advan- 
tage of this nitrofuran is its potent bactericidal®' action on virtually all strains of 
pathogenic organisms causing infections of the urinary tract,**: **: ®*- ** including 
antibiotic-resistant organisms both in vitro and clinically.”: ** *’ Experiments on 
rats with foreign bodies in the bladder and induced Proteus infection have shown the 
remarkable influence of treatment with oral nitrofurantoin on renal damage and 
survival.** There are also reports of clinical cures despite apparent resistance of the 
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pathogen in vitro‘®: * and of good results obtained even in seemingly hopeless 
cases, ©: %. 91 

The positive action of orally administered nitrofurantoin in cases of septicemia 
caused by susceptible organisms,”: ** and favorable results in an exotic protozoan 
blood parasitism,’* confirm the suggestion that the blood levels of nitrofurantoin 
are sufficiently high to be clinically valuable, especially if the first dose is 200 mg.’* 
Considering nitrofurantoin simply another ‘‘true urinary antiseptic''’® is therefore 
not entirely justified despite the unquestionably high urinary concentrations. This 
point of view is further substantiated by the results obtained in both acute and 
chronic prostatitis’®-"* and prostatovesiculitis."” In the experience of at least one 
urologist, ‘‘ more cases of chronic prostatitis respond to Furadantin than to any other 
anti-infection agent.'’'° Such superior effectiveness may be partly due to the actual 
concentration of nitrofurantoin in the prostate gland, causing also the yellowish hue 
imparted to semen and prostatic secretion during treatment with this nitrofuran. '°' 
Some evidence suggests that oral nitrofurantoin is effective against trichomoniasis 
of the genitourinary tract.*': *° 

Other Uses. Some of the possible future developments of the nitrofurans are per- 
haps foreshadowed by recent reports of the high effectiveness of oral nitrofurantoin 
in canine tracheobronchitis,'®? and of its high biliary concentration in man, coupled 
with potent antibacterial action on many of the usual pathogens of the biliary tract. '°* 
A potential usefulness of oral nitrofurazone for human seminoma has recently been 
suggested.'°*. '°§ There are also a number of clinical reports on the successful treat- 
ment of various systemic infections in man with nitrofurazone orally, most of these 
studies being made abroad. For instance, Japanese clinicians found nitrofurazone 


superior to any sulfonamide in various enteric infections.'°® A more recent Soviet 
article reports that oral nitrofurazone is superior to sulfonamides or antibiotics in 
the treatment of human dysentery caused by Shigella sonnei.’ 


SUMMARY 


The nitrofurans are a group of synthetic antimicrobials whose activity was first 
reported by American investigators during World War II]. The chemotherapeutic 
activity of this class of drugs is due to their interference with certain vital metabolic 
processes of the microbial cell, but all phases of the mode of action are not yet com- 
pletely understood. The side effects with its clinical use are generally minor, and 
their incidence can be made negligible by appropriate measures. Three nitrofurans 
are used topically in human medicine at present: nitrofurazone, for the prevention 
and treatment of bacterial infections of the skin or mucous membranes, is used in 
surgery, dermatology, otology, ophthalmology, rhinology, gynecology, and urology; 
Tricofuron is used for the treatment of trichomonal vaginitis; and nitrofurfury! 
methy! ether for dermatomycoses such as tinea pedis and capitis. A fourth nitrofuran 
in clinical use is nitrofurantoin, which is used orally and has been found especially 
effective in the treatment of pyelonephritis, cystitis, and prostatitis. Many hun- 
dreds of favorable clinical reports on these drugs have been published, and new fields 
of clinical usefulness are anticipated. 
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Triple Sulfonamides in Urinary Tract Infections 


Samuel Wieder* and William Elias 


Infections of the urinary tract are second in frequency only to infections of the 
upper respiratory tract.' Urinary tract infections account in large part for the fact 
that the prescription rate for sulfonamides is nearly one-half that for the antibiotics. 
In the United States, the volume of production of sulfonamides is exceeded only by 
that of acetylsalicylic acid 

MacLeod?® has recently emphasized *' that a good deal has been known for fifteen 
years and this generally available information has not been so widely appreciated 
and applied as might be expected.’ To paraphrase Hinman,* we have not been 
able to reduce therapy to a simplified formula along the lines: host X organism 
+ drug K. It does seem appropriate to re-examine the mechanisms of sulfonamide 
action in order to establish a basis for their more effective application. 

There is no evidence that any of the sulfonamides exhibit qualitative differences 
in antibacterial “‘spectrum."’ On the other hand, sizable quantitative differences in 
activity can be demonstrated among sulfonamides against various microorganisms 
and against different strains of the same type of organism. The relative activities of 
various sulfonamides may also be altered by changes in the medium, especially with 


respect to acidity. 
MECHANISMS OF SULFONAMIDE ACTION 


The accepted premise is that sulfonamides act on susceptible organisms by inter- 
fering with essential metabolic processes. Woods‘ and Fildes® advanced a theory 
involving competitive interference with the utilization of para-aminobenzoic acid 

PABA) in enzyme systems. This postulate has apparently correlated well with 
many determinations of sulfonamide activity, and is now the basis of most modern 
theories of sulfonamide action. 

Bell and Roblin® extended this theory, introducing considerations of molecular 
structure and electric charge, to permit predictions of activity with reasonable 
accuracy. According to these authors, the more negative the -SO,- group of the N'- 
substituted sulfonamide, the greater is its antibacterial potency. Northey’ has 
pointed out that the theory of Bell and Roblin leads to the conclusion that the most 
active drugs have been synthesized, suggesting that the scope of further development 
is largely limited to factors relating to absorption, distribution, excretion charac- 
teristics, and toxic properties, on which the theory gives no clues in design. 

There are, of course, sulfonamide antagonists other than PABA. This does not 
exclude the possibility that the effect might be due to a mechanism involving PABA 
at some stage of the complex processes of bacterial growth. It has been shown, for 
example, that PABA enters into the formation of folic acid, and that the latter in- 
fluences the production of certain amino acids and xanthines.* In the presence of the 
last-named substances, bacteria can grow despite exposure to sulfonamides. In other 
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words, antagonism to bacterial growth can occur by way of intermediate metabolic 
mechanisms, and still have as its basis an action directed against PABA 

Influence of pH. The Bell and Roblin® postulate indicates that maximum activity 
can be predicted when the logarithm of the reciprocal of the acid dissociation constant 
pKa) is 6.7 for substrates at pH 7. In vitro studies with Escherichia coli have shown’ 
that sulfapyridine is the most active drug at pH 9, sulfathiazole at pH 7, and sulfa 
diazine at pH 5.5 or 6. These findings support the predictions of Bell and Roblin 

Since E. coli synthesizes acid, these relationships are of more than academic interest 
in the treatment of urinary tract infections. It would also seem that the use of alka 
linizing agents to increase the solubility of sulfonamides in urine is subject to careful 
consideration. In the presence of crystalluria, alkalinization is obviously necessary 
On the other hand, routine alkalinization may reduce the effectiveness of sulfonamide 
therapy by producing a substrate unfavorable to its optimal activity 


FACTORS INFLUENCING THERAPEUTIC EFFECTIVENESS 


It must be conceded that a discussion of general therapeutic principles involves a 
certain amount of oversimplification. The chief defect inherent in such a presenta 
tion is the omission of what may be termed the clinician's art 

Factors referable to host, microbe, and therapeutic agent, as related to urinary 
tract infections, may be summarized as follows 

Host Factors. Abnormalities that interfere with renal function have an adverse 
effect on the efficacy of chemotherapy. Among these are: (1) obstructions, includ 
ing congenital abnormalities, (2) tumors, (3) deep-seated concomitant infection such 
as tuberculosis, (4) foreign bodies calculi, (5) scar, and (6) fistulas. Primary 
therapy should be directed to correcting these defects, if possible, before or concur 
rently with definitive therapy of the infection. The location of the infection, within 
the urinary tract, should be determined. 

Hayman’ notes that the bladder mucosa is highly insusceptible to infection, so 
that cystitis is generally secondary to infection higher in the urinary tract, to ob- 
struction, or to trauma from stone or instrumentation, although the gonococcus may 
invade the bladder and infect the trigone. 

In general, infection may be manifest as: (1) cystitis with simple pyelonephritis, 
2) recurrent or chronic pyelonephritis, and (3) fulminating renal infection. Chemo- 
prophylaxis in preparation for retention catheterization or prostatectomy has proved 
singularly ineffective.’ Cystitis, like ureteritis, is rarely a primary inflammatory 
lesion.'* A possible exception is chronic interstitial cystitis, most commonly seen 
in the female.'' Immune mechanisms of the host have not seemed to be significant 

Microorganisms Involved. It is universally agreed that the great majority of non- 
gonococcal infections of the urinary tract are caused by gram-negative bacilli, chiefly 
the coli-acrogenes group. It has been variously estimated that up to 80 per cent of 
urinary infections are caused by this group of organisms.'*'* Gram-positive cocci 
account for the remaining infections, and comprise mainly enterococci, and species 
of Staphylococcus and Streptococcus. Among the gram-negative organisms, Carroll'® 
has noted an increased incidence of infections due to Proteus and Pseudomonas, at- 
tributable to the widespread general use of antibiotics. 
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The Chemotherapeutic Agent. Ideally, the therapeutic agent should be selected on 
the basis of identification of the organism and determination of specific sensitivities 
to the indicated chemotherapeutic or antibiotic agent. It has been pointed out, 
however, that sensitivity studies are time-consuming and expensive, but should be 
made, if feasible. A sulfonamide or combination of sulfonamides should be tried 
first, since this seems to fail in only about 10 per cent of cases.'* This agrees with 


the experiences of many clinical investigators.'*: '’: '* 


TRIPLE SULFONAMIDE COMBINATION 
SULFADIAZINE, SULFAMERAZINE, SULFAMETHAZINE 


The general rule that each component of a sulfonamide mixture is treated by the 
body as though it were given alone is universally accepted. Thus, total absorption, 
tissue distribution, acetylation, excretion, and solubility in body fluids represent the 
sum of these partial functions for the individual drugs. On the other hand, since 
all the sulfonamides act through the same mechanism, the chemotherapeutic effect 
of the combination may be expressed as a summation of their actions. The properties 
that determine the usefulness of sulfonamides in urologic infections are outlined in 
table I, and will be discussed briefly. 

Antibacterial Activity. It has been demonstrated in comparative experimental 
studies that the sulfapyrimidines (sulfadiazine, sulfamerazine, and sulfamethazinc) 
are highly effective against gram-positive organisms such as the hemolytic Strepto- 
coccus and Pneumococcus, and against Klebsiella pneumoniae, a gram-negative bacillus. ' 
The superiority of these agents, and of a combination of all three, was especially 
marked when compared with other commonly used sulfonamides on a dosage basis. 

In vitro studies on gram-negative bacilli frequently found in the urinary tract 
reveal many strain differences in sensitivity of bacterial species to sulfonamides. In 
the majority of reported instances, one or a mixture of the sulfapyrimidines has 


TABLE I 


Properties that Influence Sulfonamide Value 


Effectiveness 


Favorable influences Negative influences 


. Efficient antibacterial action . Rapid excretion (short 
. Availability to tissues in duration of action) 
adequate concentrations . Conjugation (chiefly 
. Prolonged concentration at acetylation 
infection site . Binding to plasma protein 
. Convenience of administration 


Safety 


. Solubility in urine—minimal crystailuria or concretions 
. Low incidence of sensitization 
. Low systemic toxicity 
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proved superior in effectiveness against FE. coli, Aerobacter aerogenes, or Bacillus pro 
teus.**-** On the other hand, unless sensitivity tests can be performed in each case, 
it is impossible to predict in any given instance of infection which drug will prove 
most effective. Bunn and his associates*® have pointed out that it is difficult to 
demonstrate significant differences in effectiveness among sulfonamides active against 
urinary tract infections. 

Tissue Concentration. It has been emphasized that the objective of therapy is not 
urinary concentrations of drugs, but rather high tissue (parenchymal) concentra- 
tions.'’ *® This is achieved through adequate blood levels.*® In this respect, the 
principle is analogous to that of bacillary dysentery, against which systemic sulfon 
amides have proved therapeutically superior to poorly absorbed local sulfon- 
amides.**: *? Considering the fact that a manyfold concentration of all sulfonamides 
occurs in the urine, the drugs presenting high tissue levels offer the advantages of 
high drug titers throughout the urinary tract. That is, both the renal parenchyma 
and the postrenal surfaces are exposed to substantial concentrations of drug 

Extent and Duration of Blood Levels. Comparative studies of blood levels obtained 
after the administration of various sulfonamide preparations have been reported by 
a number of investigators. A review of this work indicates that the blood levels 
observed after the administration of triple sulfonamides are higher and more pro 
longed than those after equivalent doses of single sulfonamides, including sulfa 
diazine, sulfadimetine, and sulfisoxazole.**: **: ** These authors have also shown 
that high blood levels are more uniformly maintained after triple sulfonamides than 
after single sulfonamide therapy, especially in the case of the rapidly excreted drugs 

Convenience of Administration. There appears to be little point in laboring the 


question of possible differences in potency among modern systemic sulfonamides 
against various microorganisms concerned in urinary tract infections. It is gen 


erally agreed that these are not significant. It seems important, therefore, to con 
sider the dosages required to produce tissue levels recognized as effective against 
infection. Patients are often disinclined or find it burdensome to take an incon 
veniently large number of tabiets per dose or to adhere to a routine of frequent doses 
of a drug in order to achieve and maintain substantial blood levels 

It has been shown, for example, that patients receiving 4 Gm. of sulfisoxazole 
daily had blood levels of only 3.7 mg./100 ml., and that increasing the dose to 8 Gm 
daily failed to produce a corresponding rise in blood concentration.” By contrast, 
the sulfapyrimidines, particularly when given in combination, regularly produce 
sustained blood levels of 10 mg./100 ml. or higher on a dose of 4 Gm. daily.** This 
is reflected in clinical practice, where the recommended dose of rapidly excreted sul- 
fonamides ranges up to two or four times the daily dose for sulfapyrimidines. '* 

Degree of Conjugation (Acetylation). The principle that the individual components 
of a sulfonamide mixture behave in the body as though each were given alone has 
an interesting bearing on the acetylation rate. It has long been recognized that at 
low blood concentrations, there occurs a low acetylation rate. This has been con- 
firmed by many investigators,*': **: ** as well as in our own laboratories,** for 
triple sulfapyrimidines. In general, the acetylation rate is on the order of 10 to 15 
or 20 per cent of total drug. This compares favorably with acetylation rates ob- 


SULFONAMIDES IN URINARY TRACT INFECTIONS Wieder and Elias 





served with single drugs such as sulfisoxazole (30 to 35 per cent**) and sulfadimetine 
(average 10 to 15 per cent, but varying widely®*®). Thus, triple sulfapyrimidine 
therapy offers the noteworthy advantage of maintaining a high proportion of active, 
free drug in the tissues. 

Plasma Binding. The binding of sulfonamides to plasma protein (albumin) is 
considered to result in making the bound fraction of the drug unavailable for anti- 
bacterial purposes. The combination is a loose one, however, and the drug is re- 
leased as unbound sulfonamide as excretion proceeds. Sulfonamide binding may, 
therefore, be regarded as having a depot effect, rather than as a form of inactivation 
The degree of plasma binding varies with the plasma concentration of drug, with the 
individual patient's blood chemistry, and from one sulfonamide to another. Sulfa- 
diazine, for example, is bound to a lesser degree than is cither sulfamerazine or 
sulfamethazine.’ This helps to account for the longer duration of blood levels 
obtainable with the latter sulfonamides. 

Solubility in Urine. It is now well established that each sulfonamide component 
of a mixture, and each acetylated sulfonamide formed in the body, retains its full 
solubility in urine. Thus, it is possible for the urine to reach a saturation level 
representing approximately the sum of the solubilities of all components. At the 
lower limits of the physiologic pH range, i.c., below 5.5, this is a decided advantage. 
Lehr*’ showed that at low pH levels the solubilities of both a triple sulfapyrimidine 
combination and the respective acetylated sulfonamides remained in the ‘' safe zone’ 
of over 70 mg./100 ml. This surpassed both free and acetylated sulfisoxazole, and 
far exceeded the solubility of acetylated sulfadimetine. 

A survey of unselected patients with genitourinary diseases showed that 56 per 
cent had a urinary pH of 5.5 or lower.** A review of the literature failed to reveal 
any cases of obstructive uropathy related to the use of triple sulfonamides. *’ 

Sensitization. A study of sensitization to sulfonamides suggests that the production 
of such reactions depends on the repeated presence of certain minimal tissue concen- 
trations of drug for at least several days. In the majority of cases, sensitization is 
limited to the specific drug used.“ Accordingly, ‘the simultaneous administration 
of several sulfonamides in partial dosage may result in a reduced rather than an 
increased incidence of sensitization, because mixtures permit ‘dilution’ of individual 
drug concentrations below the level necessary for the production of allergy.'’ ”” 

Systemic Toxicity. Extensive reviews of the literature have made available data 
on the reported frequency of nearly 100 different manifestations of adverse reaction 
to sulfonamides.*': ** It is fair to state that serious toxic effects to sulfonamides, 
such as hematologic, hepatic, and neurologic manifestations, are relatively rare 
The sulfapyrimidines appear to be especially free of toxic effect. Definitive statistical 
data are not available on systemic toxicity to sulfonamide combinations; however, 
toxicity to such combinations must be extremely rare. We know of no report of 
significant adverse effects despite widespread use of sulfonamide mixtures during the 


past cight years. 


PENICILLIN-SULFONAMIDE COMBINATIONS 


Opinions regarding the value of penicillin in the treatment of urinary infections 


576 seplember 1956 INTERNATIONAL RECORD OF MEDICINE & G. P. CLINICS 





vary widely. This is understandable, inasmuch as most organisms occurring in such 
infections are penicillin resistant, although the adjunctive use of penicillin is indi 
cated in infections caused by enterococci and staphylococci.** It remains of interest 
to review some aspects of penicillin action, in order to assess its possible application 
in selected instances of urinary infection 

1. Penicillin is highly concentrated in the urine, so that levels of several units per 
milliliter are easily achieved. This has special bearing on the treatment of cystitis 
or ascending infection due to organisms susceptible to the penicillin concentration 
achieved 

2. Even among the resistant organisms, including EF. coli, A. aerogenes, Proteus 
vulgaris, and Salmonella species, occasional strains are sensitive to attainable concen 
trations of penicillin. ‘*: *° 

3. Combined penicillin-sulfapyrimidines therapy has been described as having 
efficacy superior to that which might be expected on the basis of an additive effect, 
this may be explained by differences in the points of attack by the different agents. ‘* 


PENICILLIN V-SULFAPYRIMIDINES COMBINATION FOR ORAL THERAPY 


With the advent of penicillin V (phenoxymethy!] penicillin), it has become possible 
to achieve, with oral therapy, blood and urine levels comparable to those secured 
heretofore only with parenteral therapy. This is due to its low rate of destruction 
in the stomach and efficient absorption in the intestinal tract. It has been shown, 
for example, that on equivalent moderate doses, approximately twice as much 
penicillin V appeared in the urine as did penicillin G."’ 

Recent studies** on blood levels obtainable with oral preparations combining 
penicillin V with sulfadiazine and sulfamerazine* indicate that substantial levels of 
both antibacterial drugs can be achieved. Bayne et al®® have shown, too, that there 
is no significant competition between penicillin G and sulfapyrimidines for excretion 
by the renal tubules. This suggests a simplified, combined chemotherapeutic-anti- 
biotic attack on infections caused by organisms identifiable as susceptible to both 
agents. In many cases, particularly in mixed infections, the applicability of this 
form of combined therapy may be established by means of sensitivity tests, using 


the convenient disc method. 


DOSAGE 

While many clinicians have advocated prolonged therapy with relatively small 
doses, Flippin'? emphasizes the principle of heavy treatment for short periods of 
time. This is designed to prevent the appearance of resistance or of superinfection 
There is the need to adjust dosage of sulfonamides with some regard to their capac- 
ities to provide substantial tissue levels. 

Thus, Creevy*? recommends 0.5 Gm. sulfadiazine or 1.0 to 2.0 Gm. sulfisoxazole 
four times daily; Herrold*' advocates a daily dose of 3 to 4 Gm. sulfadiazine, triple 
sulfonamides, or sulfadimetine, but 4 to 6 Gm. sulfisoxazole; and Everett and Long'* 
indicate that sulfadiazine and triple sulfonamides are effective in doses of 2 Gm. 


* The trade name of Wyeth Laboratories, Inc., for penicillin V and sulfonamides is Pen-Vece-Sulfas 
Pen-Vee Sulfas, suspension and tablets, used in this study were supplied by Wyeth Laboratories, Inc 
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daily for acute uncomplicated infections, while the required effective dose for sulfi- 


soxazole is at least 4 Gm. daily. 

In the energetic treatment program, a dose of 3 to 5 Gm. triple sulfonamides 
initially, followed by 1 Gm. every six to eight hours, is suggested, for a treatment 
period of 7 to 10 days. 


SUMMARY AND CONCLUSIONS 


1. Triple sulfonamide therapy takes advantage of the fact that the host treats 
each component of the mixture as though it were administered alone. As a result, 
there occurs: (a) improved effectiveness, owing to lower acetylation rates of the low 
individual concentrations of drug, and (b) greater renal safety, owing to the sum- 
mation of solubilities of the individual free and acetylated sulfonamides 

2. It is established that blood levels obtained by administration of triple sulfon- 
amides are higher and more prolonged than those with single sulfonamide therapy. 

3. It is shown that adequate therapy of urinary tract infections can be achieved 
on lower daily doses than would be the case with rapidly excreted sulfonamides 

4. Consideration is given to the potential value of a penicillin V-sulfonamide 
combination preparation in selected cases of urinary tract infection. 
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Use of Non-Antibiotic Agents in Skin 
Infections 
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The purpose of this paper is to review some of the superficial skin infections and 
their treatment without employing antibiotics, because, with the appearance of 
many of the new drugs and other new agents, there seems to be a tendency on the 
part of many physicians to forget all the previously tried and effective older drugs 
and agents that have stood the test of time. 

Although medical students and physicians are always urged to keep up to date in 
therapy by reading the latest papers, it must be stressed that one should not discard 
effective drugs unless they have been shown to cause untoward reactions. An old 
saying has it that ‘one should never throw away muddy water until clear water is 
in hand;’’ nor should one forget that drugs such as the antibiotics may themselves 
defeat their own purpose by causing annoying and even serious reactions. Experi- 
ence has shown that there is still another tendency among some physicians to make 
their treatments as complicated as possible, using several drugs at the same time, 
whereas it has always seemed to the author that the more simple the treatment, the 
more certain one can be of its value. Physicians should also be warned against over- 
treatment. Many of the patients now seen show reactions indicating that the patient 
or the physician had used several substances, until the condition was out of all 
resemblance to its original appearance. When this occurs, one ought first to discard 
all active measures and use only the simplest form of treatment, such as distilled- 
water wet dressings and possibly plain petrolatum, to bring about a cure. 

The superficial skin infections that are to be discussed are divided roughly into 
three groups: bacterial, fungus, and animal parasites. However self-evident the 
statement, it should be remembered that before one attempts any treatment in any 
of these conditions, a diagnosis should first be made and, if possible, the direct cause 
determined; and if there is an underlying factor in any of these conditions, unless 
that is found and treated, the disease will not respond to any form of treatment 

The bacterial infections include the pyodermas: impetigo contagiosa, ecthyma, 
dermatitis repens, sycosis vulgaris (folliculitis barbac), furunculosis, hidradenitis 
suppurativa. 

Fungus infections include: tinea capitis, tinea corporis (circinata), tinea pedis 
epidermophytosis), tinea cruris, tinea barbac, tinea versicolor, moniliasis. 

The more deeply infected conditions, often systemic, such as erysipelas, of the 
bacterial group, and sporotrichosis, blastomycosis, and actinomycosis in the fungus 
group, are not included in this paper 

Animal parasite infections include: pediculosis pubis (crab lice), pediculosis 


vestimentorum (corporis or body lice), pediculosis capitis (head lice), scabies, 


creeping eruption (larva migrans), virus infection. 
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The treatment of the pyodermas varies somewhat according to their morphologic 
nature, and one must first determine whether the condition is primary or secondary 

Primary impetigo contagiosa, which begins as a superficial vesicle and rapidly 
forms a superficial crust, can easily be controlled and cured by the use of gentian 
violet, 2.5 per cent, in either aqueous or alcohol solution or § per cent sulfathiazole 
ointment. Ammoniated mercury ointment was the principal drug used in this 
condition for many years, and while cures were obtained in many cases, the results 
were sometimes disappointing because of their slowness. If one does not mind the 
messy appearance of gentian violet, the results are quick and satisfactory. The 
procedure would be as follows: break cach vesicle with care; then paint with gentian 
violet solution. Ordinarily speaking, one treatment would be sufficient; however, 
one must guard against reinfection from excoriation. The crust that forms should 
be removed with care in order not to injure the underlying tissues. If there is an 
objection to gentian violet, one may substitute sulfathiazole ointment, 5 per cent, 
first opening the blister and removing the crusts; 3 per cent ammoniated mercury 
ointment is still of value and can be employed if the two substances mentioned are 
not effective or cause untoward reactions. Secondary impetigo contagiosa may 
occur in patients with pediculosis capitis and usually appears on the back of the neck 

Ecthyma is actually a deep-seated impetigo contagiosa but unlike that disease, 
which occurs on the face and neck, ecthyma usually appears on the legs. It is also 
communicable, and a factor in its contagiousness is that it occurs among children 
of low income groups and adults living in crowded quarters. Either the gentian 
violet or sulfathiazole ointment will accomplish the desired results, but preferably 
the area should be bandaged so that the patient cannot excoriate the lesions and 
surrounding tissues. Hygiene and isolation should be enforced. 

Dermatitis repens is a somewhat more difficult problem because the infection 
extends under the epidermis, exfoliating the skin as it progresses. I have found that 
it helps to use diluted Burow's solution or a weak promanganate solution (one to 
ten thousand) as wet dressings until all crust and loose tissue have been exfoliated; 
then to apply cither gentian violet or sulfathiazole ointment. Cauterizing the bur- 
rowing margins with liquefied phenol frequently stops the spreading of the eruption. 
This condition or manifestation is frequently precipitated by a contact dermatitis, 
and sometimes it is advisable to give small doses of roentgen rays (50 r) to control 
the acute dermatitis. 

Furunculosis or boils are always a problem until one finds the secondary etiologic 
factor, which in my experience has rarely ever been diabetes. We have taken speci- 
mens of urine from every patient who has come to us and rarely ever have encoun- 
tered a glycosuria and never one in furunculosis. It is, however, wise to search for 
an underlying cause as the condition is frequently secondary. This underlying cause 
may be an allergy or it may be an animal parasite that has caused itching or scratch- 
ing with the inoculation of organisms. It may be of value to relate one experience 
the author had in the treatment of a patient who had recurrent furuncles. Each 
furuncle, as it appeared, was treated with liquefied phenol to the top of each lesion 
and ultraviolet irradiation (the condition did not seem serious enough to require 
roentgen therapy). Eventually the patient became very impatient; on that day | 
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made him undress and on examination found a pediculus crawling on his shirt; un- 
doubtedly this was what caused him to scratch and reinfect himself. In the treat- 
ment of furuncles, one may be able to abort young furuncles by touching the top of 
them with liquefied phenol, 88 per cent. One must, however, be careful in applying 
this so as not to apply the phenol to normal tissue, although here also it would not 
do any real harm. Internally, one may give tin oxide tablets and search for a cause, 
whether it be an allergy or an animal parasite. Vaccine made from the patient's 
pus is often of value, or if no laboratory is near, one may try stock vaccine. 

Sycosis vulgaris, or folliculitis barbaec, is never easy to cure; in the past many of 
my dermatologist friends have used roentgen-ray treatments to control the condition 
Because it is on the bearded area, one can hardly dare to use gentian violet solution 
but one can use sulfathiazole ointment and ammoniated mercury ointment, or apply 
liquefied phenol to each lesion as it appears. Here also, one should search for an 
underlying cause, which occasionally proves to be an allergy. The condition is 
erroneously called barber's itch but in my experience it has never been caused by a 
barber shaving a patient and often occurs in patients who shave themselves; as a rule 
it does not itch. Shaving is not advisable while the patient has the eruption because 
that tends to reinfect other follicles 

Hydradenitis suppurativa is a pyogenic manifestation caused by an infection of the 
apocrine glands; it is seen quite frequently in the spring and summer months, forming 
small pustules and occasionally large abscesses the size of a golf ball (4 cm. in di- 
ameter). These large lesions often require surgical intervention (incision and drain- 
age). If attended to carly, when itching begins in that area (axillac), phenolized 
calamine lotion or 0.5 per cent menthol in alcohol may help the condition. One 
simple procedure that I have found of value is to walk with the arms akimbo so that 
apposing surfaces of the axillae do not come in contact and create heat. In my ex 
perience, it seems that the habit of drinking large amounts of fruit juices and sodas 
has aggravated the condition. When pustules do appear, touching each one with 
liquefied phenol and applying sulfathiazole ointment will be found of value 

Fungus infections may be divided into two groups in so far as therapy is concerned 
those that respond readily to treatment and those that are difficult to heal or control. 

In the first group would be placed: tinea corporis (circinata), tinea cruris, tinea 
versicolor, moniliasis (if treated early). In the second group would be: tinea capitis, 
tinea pedis, onychomycosis, tinea barbac. 

Of the first group, tinea corporis (circinata) can be cured quite quickly with an 
old-time remedy, tincture of iodine, avoiding a chemical burn by using diluted 
tincture, no more than 3 per cent. One may also use undecylenic acid ointment or 
ammoniated mercury ointment, 5 per cent. The ease with which this condition can 
be cured is noted when it is compared with the presence at the same time of tinea 
capitis, which is very resistant to treatment. There is one mixture marketed that is 
a combination of several products (sodium propionate, 2 per cent; sodium caprylate, 


2 per cent; propionic acid, 3 per cent; undecylenic acid, 5 per cent; salicylic acid, 
5 per cent; copper undecylenate, 0.5 per cent), commercially known as Verdefam.* 


* Trade name of the Texas Pharmacal Co., San Antonio, Tex 
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Tinea cruris, which is an annoying and sometimes painful eruption, responds very 
readily to 3 per cent salicylic acid in 50 per cent alcohol and Castellani's paint,* 
using each once a day in the morning and at night. For the itching, one may use 
phenolized calamine lotion or mentholated talcum powder 

Moniliasis responds readily to the application of 2.5 per cent gentian violet in 
alcohol if the condition is treated before it extends into the intestinal tract 

Tinea versicolor responds readily to a saturated solution of hyposulfite of soda 
applied twice a day; one may have to use, on alternating days, one-half strength 
Whitheld's ointment (3 per cent salicylic acid and 6 per cent benzoic acid in petro- 
latum). When the lesions become depigmented due to exposure to the sun, they are 
more resistant to treatment, and this phase will require more applications of Whit- 
field's ointment than hyposulfite of soda. In order to avoid recurrences or reinfec- 
tions, it is also essential to warn the patient to boil all clothes that have been next 
to the skin. Mere laundering does not kill the fungi. 


THE MORE RESISTANT FUNGUS CONDITIONS 


Tinea capitis infections are divided into two main groups: those caused by Micro- 
Sporum canis ot lanosum and those caused by Microsporum audouini. The former are 
ordinarily contracted from animals and respond readily to almost any form of anti- 
fungal treatment. Sometimes even an ointment containing sulfur and salicylic acid 
will accomplish the desired result. The latter group of fungus infections (audouini 
is much more difficult to cure, and this group is the cause of the present epidemic in 
the eastern half of the United States. The best treatment for qhis latter form of 
ringworm of the scalp is roentgen-ray epilation, supervised or administered by a 
physician trained in roentgen therapy. Usually such treatment causes falling out 
of the hair,which is the food on which the fungus grows, in about two to three 
weeks after the roentgen-ray treatment. After the hair has fallen out, one should 
use fungistatic ointments and have frequent examinations under the Wood filter until 
no more fluorescence is detected. Thus far, no new effective chemotherapeutic 
method has been found that by itself cures more than 30 per cent of these patients. 
In the past few years, we have tried many ointments and solutions for the various 
pharmaceutic firms, and thus far have not obtained more than the 30 per cent of 
good results. I am told by our English confreres that when they see these cases, 
they always give roentgen-ray treatment at the first visit without resorting to oint- 
ments. In general, roentgen-ray epilation done by a trained man should be safe. 

Onychomycosis (ringworm of the nail) is a very difficult condition to cure and in 
general resists all forms of chemotherapy. I was one of the very first to evulse dis 
cased nails, hoping that in this way a cure would be easier to accomplish, but such 
was not the case because the nail that reappeared was still infected. I think the 
wisest form of treatment and one that has given me the best results is ultraviolet 
irradiation to the extent of a burn. As for roentgen-ray therapy, a word of warning 
is necessary, as too much irradiation to the fingers may leave sequelae in the form of 
permanent telangicctasis. 


* Carbol-fuchsin solution. 
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Tinea pedis (epidermophytosis or athlete's foot) can be cither the easiest or the 
most difficult condition to cure or clear up. In some patients with minor objective 
lesions, the application of one of the proprietary liquid medications consisting of 
methyl salicylate in alcohol may be all that is necessary to cure the fissures and ex- 
foliation on the feet. When the condition is more active and presents a number of 
vesicles, a cure is not so easy. It is difficult to be dogmatic in such a condition, but a 
preferable form of therapy would be the application of cold wet dressings until the 
acute inflammatory phase subsides, followed by the application (either in alcohol 
or in an ointment form) of 10 to 20 per cent salicylic acid in order to exfoliate the 
involved skin. This should be followed, if all of the acute phase has subsided, by 
some absorbent powder. I use B-F-I (bismuth formic iodide), which, while not 
fungicidal, is absorbent, helps to keep the feet dry, and is mildly antiseptic. If the 
epidermophytosis is in one of the more chronic stages, between the toes or on the 
soles, I have found Castellani's paint very helpful. This may be preceded by the 
use of 10 per cent salicylic acid in ointment or in 50 per cent alcohol, using each in 
the morning and at night. It is also advisable to follow every bath by washing with 
alcohol, drying, and powdering with an absorbent powder such as B-F-I. Strangely 
enough, epidermophytosis is found more frequently in clean people than in those 
who never take a bath, because the fungus thrives on moisture, and it does not make 
any difference whether that moisture be from the patient's own body as sweat, or 
from a bath. 

Tinea barbae, which is a fungus infection of the bearded area, is also difficult to 
cure, and in my experience, the wisest method has been the epilation of the infected 
hair with tweezers, followed by the application of ammoniated mercury ointment, 
5 per cent, or undecylenic acid ointment. 

The following three diseases, while they are due to fungi, are not included in this 
group because they are deep-seated lesions and are usually systemic: sporotrichosis, 
blastomycosis, actinomycosis. 

Communicable animal parasites can be divided into two groups: those that feed 
on the skin but do not burrow into it, namely: pediculosis capitis, pediculosis pubis, 
pediculosis vestimentorum; those that burrow into the skin but are superficial in 
character, such as scabies. In the first place, pediculi stay in their own territory, 
and in my 45 years of experience I have never seen pediculosis vestimentorum attack 
the scalp or the pubes; this is true for the other organisms also 

Pediculosis capitis has been seen more frequently in my experience in the feminine 
sex and is slightly more difficult to cure because of women's long hair. The casiest 
way would be to shave the scalp, knowing that the hair would return in any case, 
but almost all the females I have treated, except children, have been averse to having 
their hair removed. 

In former times, the principal method of treatment for pediculosis capitis was 
kerosene or coal oil applied to the scalp, then wrapping the scalp in a towel over- 
night. This was effective but frequently caused a dermatitis. In later years, how- 
ever, dichlorodipheny]-trichloro-ethane, commercially known as DDT powder, has 
been found of value; it should be applied for three or four days in order to control 
any pediculus that emerges from its ovum. There is another product combining 


584 |  seplember 1956 INTERNATIONAL RECORD OF MEDICINE & G. P. CLINICS 





tetralin and copper oleate, commercially known as Cuprex.* This is used in the 
same way as kerosene used to be. If the patient is not allergic to DDT, which can 
be obtained in cither 10 per cent powder or 10 per cent oil, this is by far the pre- 
ferred method of treatment. In all cases of pediculosis infections, shaving off the 
hair would be the best and quickest treatment, but most people object to it. (I 
wish to state here, and this applies to all the communicable animal parasite diseases, 
that these diseases are not ‘‘ dirty diseases.'’ Lack of hygienic surroundings is merely 
incidental and probably leads to communicability. A good many people, including 
physicians, class pediculosis diseases as ‘‘dirty.'" They are actually frequently en- 
countered among quite clean people; in fact, nurses contract them from their pa- 
tients.) This type is usually associated with secondary infection on the back of the 
neck and in the scalp, due to excoriations, but if one can clear the scalp of the pedic- 
uli, even the secondary infections disappear. 

Pediculosis pubis or crab lice can be cured by the simple process of shaving off all 
the hair and powdering with 10 per cent DDT. The patient's clothes should be 
sterilized in order to prevent reinfection. If one objects to shaving the pubes, the 
application every day of 10 per cent DDT powder or the use of Cuprex will accom- 
plish the desired result. This is one of the diseases that is easily contracted from 
toilet seats, if one patient follows another who has the disease. I have traced this 
cause from some of my patients to department stores and in one instance to a hospital. 

Pediculosis vestimentorum or body lice (‘‘cooties’’) can be cured by the mere 
process of a thorough soap and water bath, and sterilization of the clothes by auto- 
clave. One should, however, be on the alert to find the source of the infection and 
cither avoid or eradicate it. 

Scabies is caused by a minute animal parasite known as Acarus or Sarcoptes scabiei 
and differs from the pediculi in that the parasite burrows under the skin, laying 
fecal matter and eggs as it progresses, and then dies, forming a foreign body which 
causes a vesicle. The fecal matter and eggs on the top of the vesicle cause the so- 
called dotted line or burrow that is diagnostic of scabies. Scabies involves the 
warmer parts of the body, the parasite usually becoming more active and itching be- 
comes more severe at bedtime when the patient is under covers. Only rarely do the 
lesions appear on the face and then only as a result of a breast-feeding child whose 
mother is infected with scabies. Only rarely do the feet become infected, generally 
in infants who play with their feet. In male adults, the hands and the genitals are 
most often involved. This disease is very easily contracted, sometimes by the simple 
procedure of shaking hands and not washing afterward. 

The oldest form of therapy is sulfur ointment, and this is still of value in infants 
or young children where one is not concerned with the unsightly medication; 5 per 
cent sulfur precipitate ointment is still in general use, or one may merely incorporate 
the sulfur into a petrolatum base. If a dermatitis is not caused by the sulfur, it 
should be applied over the entire body from the neck to the fingertips and toes every 
day for three or four days, using only the oldest clothes that can be boiled or de- 
stroyed. The treatment should be preceded by a general warm soapy bath, and 


* The trade name of Merck & Co., Inc., for a solution of a copper compound in organic solvents is Cuprex, 


NON-ANTIBIOTICS AND SKIN INFECTIONS Robinson 585 





this should be done again at the end of a three or four day course of treatment. The 
treatment in older children and in adults consists of applying 25 per cent benzy!| 
benzoate emulsion twice a day for three days or 1 per cent hexachlorocyclohexane in 
a vanishing cream base, commercially known as Kwell,* or 10 per cent N-cthyl-o- 
crotonotoluide in a vanishing cream base, commercially known as Eurax.t Applica- 
tion once or twice a day for two or three days is sufficient with these latter 
medicaments, preceded and followed by a bath at the beginning and end of cach 
course. 

Larva migrans, creeping eruption, or myiasis linearis is a superficial infestation that 
is contracted principally in the Southern climes, usually by sitting naked or walking 
barefoot on a beach that has been infested by dog feces containing Ancylostoma brazili 
ense (dog and cat hookworm). Sometimes the eruption is very resistant to treatment 
but ordinarily, if caught carly, freezing frequently with ethyl chloride spray will 
stop the process. Oral medications have been advised but have been unsatisfactory 
in my hands. Injections of tartar emetic and stibophen have also been unsatisfactory. 

Molluscum contagiosum is a papular disease caused by a virus. It can be cured 
easily by lifting out the central plugs as fast as the papule appears. Using an acid 
may Cause scars. 

There is one group of animal parasites which, in themselves, are not contagious 
but nevertheless cause lesions that readily become infected, and these infections will 
continue as long as the original cause is not determined and eliminated. These 
animal parasites bite, suck blood, and inject formic acid or some similar substance 
that causes a wheal to arise. Ordinarily speaking, these wheals can be differentiated 
from allergy wheals or hives in that they have a central puncture on them and 
usually itch more than ordinary wheals or hives causing excoriations and followed 
by pyodermas. To control the cause, DDT powder or a 10 per cent powder and other 
defleaing agents sold by pet shops should be sprayed in all the rooms and reservoirs 
of these parasites because otherwise the animal will become reinfected and the 
parasites will bite again. It is easy enough to tell a parent or adult that fleas may be 
causing the eruption. It is difficult to tell them that Cimex /ectularius (bedbugs) is 
the cause; yet in low income groups and sometimes in some hotels, the latter parasite 
is more frequently the cause 


* The trade name of Commercial Solvents Corp. for gamma benzene hexachloride is Kwell 
t The trade name of Geigy Pharmaceuticals for crotamiton is Eurax. 
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EDITORIAL SURVEY 





Non-Antibiotic Chemotherapy 


The Symposium that we present in this issue is intended to act as a form of * re- 
fresher course’’ for physicians who may have become a little confused about various 
forms of chemotherapy since the spectacular career of the antibiotics in the last 
decade. Many younger physicians have in fact qualified during the antibiotic era 
and are sometimes inclined to view the preceding sulfonamide decade as ‘‘ old hat." 

Without in any way minimizing the splendid place that antibiotics hold in our 
therapeutic armamentarium, it does no harm to recall that in the thirties of this 
century the sulfonamides engendered enormous enthusiasm in the medical profession, 
causing a major revolution in chemotherapy. It is curious to note that their history 
closely parallels the history of penicillin. Sulfanilamide, the parent substance of 
the sulfonamides, was first synthesized by Gelmo in 1908, but it attracted so little 
attention that today we actually know very little about that remarkable man. 
Although widely used in the dye industry of that time, the pharmacologic virtues 
of the drug remained unknown until 1919 when Heidelberger and Jacobs noted the 
bactericidal effect of various sulfanilamide compounds. Even then, we had to wait 
until 1935 for Domagk’s famous introduction of Prontosil in clinical therapy, the 
compound that had been patented by Mietzsch and Klarer three years earlier 

The basic difference in the development of the sulfonamides and of the antibiotics 
is one of scientific method. After Woods and Fildes had excited the interest of re 
searchers in the mode of action of the sulfonamides, a vast new field of study into 
the metabolism of living organisms was opened. Since that time, we have learned 
many ingenious ways of interfering with one or more steps in the complicated meta- 
bolic chain of an organism, ranging from a sudden and forceful antimetabolite action 
to downright trickery, such as making a bacterium ingest what it believes is a food 
substance, but which is without any real nutritive value. In the history of anti- 
biotics, on the other hand, the method was one of fairly haphazard and random 
sampling of soils and substances in the search for new antibacterial molds. 

In the contributions to our symposium, it May come as a surprise to some that the 
sulfonamides, nitrofurans, and other drugs are still so extensively used in this age 
of miraculous mycins. Yet, as Dr. Krantz shows, there is an imposing list of 
about 20 conditions in which the sulfonamides are effective, ranging from anthrax 
to cholera. Dr. Leperman likes sulfa drugs in urinary tract infections, and he also 
favors methenamine mandelate and nitrofurantoin. A full account of the place for 
nitrofurans in medicine is given by Dr. MacLeop and his co-workers at the Eaton 
Laboratories; they note that no fatal or major adverse reactions to the nitrofurans 
have ever been reported in the literature. 

The triple sulfonamides are well accounted for by Drs. Wieper and Ex1as, who have 
used the modern form of these drugs effectively in urinary tract infections; they draw 
our attention to the possible marriage of sulfonamides with penicillin. Dr. Rosin- 
son, out of his many years as a dermatologist, has a good word to say about many 
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non-antibiotic remedies for a variety of skin conditions, reminding us thereby that 
the new is not always better than the old. 

Another reason why we feel that this symposium is timely is that the many warn- 
ings against the indiscriminate use of antibiotics are still being ignored in some 
quarters. Far too many physicians succumb to the pressure of ill-informed patients 
who clamor for some ‘miracle’ antibiotic. Far too many upper respiratory tract 
complaints in children are treated with antibiotics, either penicillin or one of the 
broad-spectrum compounds. And the number of antibiotic-resistant bacteria grows 
steadily, particularly among the staphylococcic populations in hospitals. 

The newer sulfonamides are as unlike their progenitors of the thirties as the 
present-day penicillin is unlike Fleming's early cultures. Untoward reactions are 
far fewer, and blood dyscrasias have been reduced to a fractional incidence. It 
would seem that some of the troublesome gastrointestinal disturbances occasionally 
seen with antibiotic treatment are milder with the sulfonamides. The fact that 
sulfonamides are excreted in the urine to the extent of almost 90 per cent makes 
them particularly suited for the treatment of many urinary tract infections, a subject 
thoroughly explored in our Symposium. 

There is no doubt, nor should any be suggested, that the antibiotics are in a class 
by themselves in our therapeutic armamentarium. But biochemists are a restless 
fraternity, and it is entirely possible that the present research into antimetabolite 
action will uncover an entirely new method of destroying or inactivating bacteria 
and viruses. It may well be that a decade from now the principle that underlies the 
bacteriostatic action of antibiotics will have been supplemented by other methods 
of knocking out the troublesome germs. Our Symposium should serve as a useful 
reminder of the old adage that there are more ways than one of skinning a cat, and 
that a physician's armamentarium should contain a flexible variety of chemothera- 
peutic weapons. 


Heart Association Awards Million in Research 
Grants to 180 Scientists 


Grants-in-aid totaling $1,042,817.36 have been awarded to 180 scientists engaged 
in research throughout the nation in the field of cardiovascular diseases, it was 
announced recently by the American Heart Association and its affiliates. The new 
grants raise to approximately $1,873,000 the sums allocated by the Heart Association 
to support scientific research during the fiscal year ending June 30, 1957, according 
to Dr. Irvine H. Page, President. They are additional to 131 fellowships totaling 
$830,000 announced earlier this year. 

The Association's grants-in-aid help cover the costs of laboratory equipment, 
supplies, and technical assistance for experienced investigators working on a wide 
variety of approved projects. 

Almost every known field of biologic investigation is represented in the list of 
approved projects, and many fall into the category of basic research —studies seeking 
to add to the general store of scientific knowledge concerning the way the heart 
and blood vessels function in health and disease. 


588  —s seplember 1956 == INTERNATIONAL RECORD OF MEDICINE & G. P. CLINICS 











f INTERNATIONAL CLINICAL NEWSLETTER 


MARY PUTNAM JACOBI FELLOWSHIP. The Women's Medical 
Association of New York offers the Mary Putnam Jacobi 
Fellowship to a graduate woman physician, either American 
or foreign. The fellowship will start Oct. 1, 1957, and 
will be for $2000. Application blanks may be obtained 
from the secretary of the committee, Ada Chree Reid, M.D., 
118 Riverside Drive, New York City 24. 


ENDOCRINOLOGY ASSEMBLY. The Eighth Postgraduate Assembly 
in Endocrinology and Metabolism, sponsored jointly by the 
Endocrine Society, the University of Texas Postgraduate 
School of Medicine, and the University of Texas M. D. 
Anderson Hospital and Tumor Institute, Houston, will be 
held Oct. 22-27, 1956. Registration is limited to 100. 
For further information concerning the program and 
registration, write to Dr. J. B. Trunnell, M. D. Anderson 
Hospital, 6723 Bertner Avenue, Houston 25, Tex. 


SCIENTIFIC EXHIBITS. Applications for space for the 
scientific exhibits at the sesquicentennial convention 

of the Medical Society of the State of New York should 

be made directly to the Chairman of the Subcommittee on 
Scientific Exhibits of the Convention Committee: William 

L. Watson, M.D., 340 East 72nd Street, New York City 21. 
The Convention will be held Feb. 18-21, 1957, at the 

Hotel Statler, New York City. No applications will be con- 
sidered after Nov. 1, 1956. 


AID TO PHYSICALLY HANDICAPPED. A three year research study 
involving the rehabilitation of 100 physically handicapped 
persons will be undertaken by New York University-Bellevue 
Medical Center under a grant from the Department of Health, 
Education, and Welfare. The project is being headed by Dr. 
Howard A. Rusk, Chairman of the Department of Physical 
Medicine and Rehabilitation. 


POSTGRADUATE MEDICINE. New York University's Post-Graduate 
Medical School is offering 29 courses in postgraduate medi- 
cine during the month of September and 26 courses during 
October. Further information may be obtained from the Dean, 
NYU Post-Graduate Medical School, 550 First Avenue, New York 
City 16. 





MORTALITY FROM CANCER. A World Health Organization report 
shows that next to heart diseases, cancer is the largest 
cause of death in the majority of highly developed coun- 
tries. Highest on the list of cancer deaths are those 
caused by cancer of the digestive organs (esophagus, stom- 
ach, small intestine including duodenum, large intestine, 
rectum, biliary passages, liver, pancreas, and peritoneum). 
Mortality from cancer of the digestive organs is higher in 
men than in women. Stomach cancer is responsible for the 
majority of cancer deaths in both sexes, immediately fol- 
lowed by cancer of the large intestine and the rectum. 


COURSES ON CHEST DISEASES. The Council on Postgraduate 
Medical Education of the American College of Chest Physi- 
cians will sponsor postgraduate courses this fall at the 
Hotel Knickerbocker, Chicago, October 15-19, and at the 
Hotel Park-Sheraton, New York City, November 12-16. Further 
information may be obtained by writing to the Executive 
Director, American College of Chest Physicians, 112 East 
Chestnut Street, Chicago ll. 


NEUTRON SOURCES AVAILABLE. The U. S. Atomic Energy Commis- 
sion announces that it will make available plutonium-beryl- 
lium neutron sources for subcritical assemblies used by non- 


profit educational institutions engaged in training and re- 
search in the nuclear sciences. Loan of plutonium-beryllium 
neutron sources is an extension of a current AEC policy of 
making available certain materials for subcritical assem- 
blies without a use-charge to the institution involved. 


LITERATURE ON DEMYELINATING DISEASES. The National Multiple 
Sclerosis Society has announced that for the first time, 
abstracts of the world's current literature on demyelinating 
diseases will be available in English to scientists here and 
abroad. This service is made possible by an initial grant 
of $15,000 by the National Society to the Excerpta Medica 
Foundation, Amsterdam, Netherlands. The foundation will 
excerpt from all current scientific and medical journals, 
foreign as well as American. 


CANCER CONGRESS. The First International Congress in Cancer 
Cytology will be held at the Drake Hotel, Chicago, Oct. 
8-13, 1956. The sessions are sponsored by the American 
Society of Clinical Pathologists, the College of American 
Pathologists, the Intersociety Cytology Council, and the 
International Union Against Cancer. Further information may 
be obtained from Dr. A. H. Dearing, Executive Secretary, 
Prudential Plaza, Chicago 1. 








Treatment of Anxiety States with 
Meprobamate (Miltown) 


Walter A. Osinski, M.D. 


DEPARTMENT OF PSYCHIATRY, ALBANY HOSPITAL, 
ALBANY, N. Y. 


In June, 1954, a drug, meprobamate (Miltown*), was called to my attention. The 
drug was discovered and studied pharmacologically by Dr. Frank M. Berger, ' 
who was also responsible for developing mephenesin. ‘ 

Meprobamate is 2-methy]-2-n-propy]-1,3-propanediol dicarbamate. Pharmacologic 
experiments showed that the drug exerts selective interneuronal blocking action, as 
does mephenesin. It relaxed skeletal muscle but did not affect monosynaptic reflexes, 
peripheral nerve, or the myoneural junction. Meprobamate was also reported to be 
longer acting and more reliable in its results; it did not produce the nausea and 
vomiting that were often concomitants of therapy with mephenesin. Strikingly 
different from the effects of mephenesin was a pronounced and long-lasting tran- 
quilizing effect apparent on all animals studied. 

Monkeys treated with meprobamate lost their natural fear and hostility and 
became friendly and amenable to petting and handling. Interestingly, they did not 
become ‘‘dopey"’ or indifferent to their surroundings, but remained alert and curious 
and fully retained their appetite.* Neuropharmacologic investigations using elec- 
troencephalographic recordings showed pronounced influence of the drug on sub- 
cortical structures, with greatest slowing and synchronizing of potentials from the 
thalamus.*:* This tranquilizing action of the drug interested me in testing its 
possibilities clinically with patients in the Psychiatric Department at Albany 
Hospital. 


SCOPE OF THE STUDY 


The patients studied were seen during the period Sept. 15, 1954, to May 1, 1955, 
and were mostly referred from general practitioners or from medical consultants 
All patients studied showed extraordinary anxiety, tension, or ‘‘ nervousness’’ cither 
as the only complaint or as important among other complaints. Within the limits 
of this criterion of selection, all patients who came during the period of the study 
were included, regardless of the diagnosis and regardless of whether the illness was 
acute or chronic. 

Patients who required hospitalization were not accepted, and the psychotics who 
were included were borderline and ambulatory. One hundred and thirteen patients 
were treated with meprobamate during this study. 

Procedure. Patients were given a psychiatric interview on admission and were seen 
at intervals of one week, and later of two weeks, as progress permitted. Psycho- 
therapy was in all cases minimal. Patients who did not show good results from me- 


* The trade name of Wallace Laboratories for meprobamate is Miltown. Meprobamate used in this 
study was supplied by Wallace Laboratories. 





probamate treatment in a reasonable period of time—usually two to three weeks 
were transferred to other treatment. All patients, however, whatever the duration 
of treatment, have been included in the analysis of results. 

Dosage. The standard dosage used was one 400 mg. tablet three times a day. A 
few patients received an additional tablet before going to sleep at night. In occa- 
sional instances the dosage was reduced to one tablet twice a day when this appeared 
adequate as a maintenance dosage. 

Standards of Evaluation. Two criteria were used in evaluating the results of treat- 
ment with meprobamate: (1) the extent of relief from presenting symptoms and (2) 
the degree of improvement in social and work adjustment, The following definitions 
were followed in assigning final ratings: Very good improvement—Substantial to 
complete relief of symptoms with good social and work adjustment. Good im- 
provement—Considerable relief of symptoms with significant improvement in social 
and work adjustment, Some improvement—Some relief of symptoms but no im- 
provement in social or work adjustment. No improvement—Negligible or no 
response to treatment with meprobamate. 


RESULTS 


Table I shows the conditions in which meprobamate was used and the results 
obtained. In patients classified as being in anxiety states, anxiety, ‘‘ nervousness," 
and tension were the sole or clearly dominant presenting symptoms. The psy- 
choneurotic conditions classified under ‘‘other’’ did not fit into any of the other 
categories and presented mixed symptoms such as anxiety and depression or other 
more complicated neurotic patterns. 


TABLE I 


Response to Meprobamate Treatment of 113 Psychiatric Patients 


No. of cascs 
©, Very ‘). Some 
Total Very good or = improve- 


Diagnosis cascs good Good Some None good ment 


Psychone urosis 
Anxicty state 
Phobic 
Obsessive-compulsive 
Conversion reaction 
Other 

Pers« mality disorder 
Alcoholic addiction 
Barbiturate addiction 

Manic-depressive 

Schizophrenia 

Involutional depression 

Various 


Total 
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The results shown in table I indicate that meprobamate has a definite effectiveness 
in anxiety states. In other disturbed conditions the drug appears of value in pro 
portion to the components of anxiety and tension that are present. These results 
confirm closely the observations of Borrus’ and Selling.* Meprobamate was also of 
considerable value in the treatment of alcoholism and of barbiturate addiction 

The manic-depressives were treated with meprobamate only after prior treatment 
of the depression by clectroconvulsive therapy. The results reported, therefore, 
describe the degree to which postelectroshock confusion and tension were relieved 
in these conditions. The schizophrenic group consisted of 1 acute paranoid, 2 acute 
unclassified, and 1 chronic undifferentiated. The 1 case showing a good response 
was in the acute unclassified category. The group listed as ‘‘ various’’ consisted of 
2 cases of cerebral arteriosclerosis and 2 of post-traumatic encephalopathy, all with 
anxiety. The completely unresponsive case was one of cerebral arteriosclerosis. 

The following cases illustrate the manner in which symptoms of tension and 
anxicty were overcome by the use of meprobamate. 

Case 1, This 33 year old white woman gave a history of always having been somewhat nervous, even 


asachild. Both her parents were considered to be excitable people, but there was no evidence of mental 


illness. She made an uneventful adjustmene in high school, and after graduation obtained a job as a 
secretary. 

During the five years prior to her coming to the psychiatrist she had noticed fatigability and poor 
appetite and on occasion developed headaches. During the three months before her visit she began to 
complain of tension feelings in the back of the neck, occasionally experienced dizzy spells, and was awar 
of nervousness, particularly under pressure. About this time she was not only quite active on her job 
but was also making preparations for her marriage. Although she did not express any 


ler contemplated Marriage ana did not HPelicve Nerse oO De unduly upset, she was quite disturped apout 
h templated 1 1 did not bel herself to t duly uf I 1 1 bed at 


concern about 


her symptoms, namely, fatigability, tension feelings in the neck, and fecling somewhat sluggish 
Psychiatric interview failed to reveal any significant pathology. However, during the interview she 
appeared quite tense and restless and displayed increased heart rate and perspiration. The mere discussion 


of the various factors that might be contributing to her present state of affairs did not bring about any 


change in her symptomatology. She was evaluated by a general practitioner, who considered that sh 
might be suffering from a hypothyroid state, but this was not substantiated by clinical tests 


She was started on phenobarbital, 44 gr. four times a day, without significant change 
¢ from her acute tension 


She was then 


started on meprobamate, one tablet three times a day, and within one week was fr 
symptoms. She began to sleep soundly. Her gencral feeling of apprehension and concern over h 
status quickly disappeareds “When interviewed two weeks later she told the examiner that she did not 
feel it was necessary to continue the medication any longer. When medication was discontinued, sh 


tinued to get along uneventfully. She married and is now pregnant and does not display any evidenc 


r physical 


of the symptoms that were evident at the time of her first interview 

Case 2. This 31 year old white man was apparently well until about three years before coming to 
treatment, at which time he began to notice nervousness, inability to concentrate, and periodic episodes 
of depression, These symptoms occurred at a time when he was attending a religious school and was 
having considerable difficulty in accepting his intended role as a clergyman. Although he was passing 
his subjects satisfactorily and was being praised for his accomplishments, he remained very uncomfortable 
In spite of these symptoms ke continued to pursue his objective. One day while attending classes he 
suddenly fainted. He was taken to a physician who evaluated him from a physical standpoint and mad 
a tentative diagnosis of idiopathic epilepsy. He was placed on diphenylhydantoin and phenobarbital but 
his symptoms continued. He had at least four more fainting spells and finally had to leave the school 

After returning home he obtained a job as a clerk but soon found considerable difficulty in relating 
himself to people, particularly his superiors. His tension symptoms began to mount. He became irritabl: 


and found it difficult to concentrate on his work. At this time he consulted a psychiatrist. He was quit 
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dejected over the fact that he had lost almost six years of his life in study, and he considered himself a 
failure. Psychotherapy gradually resulted in the disappearance of his depressive symptoms but he continued 
to remain quite tense. 

He was started on amobarbital sodium, 1 gr. three times a day, and on this regimen noted only moder- 
ate improvement. He was then placed on $0 mg. of chlorpromazine four times a day and his symptoms 
became much more intense. After one week this drug was discontinued and he was then placed on me- 
probamate, 400 mg. three times a day. After one week he told the psychiatrist that for the first time 
in approximately four years he had experienced the best relief of his symptoms. 

He is now working on his job, is married, and is getting along uncventfully. He has noted that it is 
necessary for him to continue taking 400 mg. of meprobamate three times a day. Whenever he stops the 
medication his symptoms return to a moderate degree. He has continued to get along on the drug without 


formal psychiatric treatment. 


Combined Therapy. In 21 cases other drugs were used in conjunction with mepro- 
bamate. In table II the therapeutic response obtained after administration of me- 
probamate with other drugs is analyzed and the results are compared with those 
obtained after meprobamate only. Meprobamate was given in combination with 
amobarbital sodium in 11 of the cases of anxiety reactions, 3 of the cases of the 
““other’’ psychoneuroses, and 1 of the cases of cerebral arteriosclerosis. The com- 
bined treatment accounted for four of the very good and seven of the good responses 
in the anxiety reactions, one very good and two good reactions in the ‘other’ 
psychoncuroses, and the one very good result in allaying anxiety in cerebral arterio- 
sclerosis. Meprobamate was used with amphetamine in 4 cases, resulting in one 
very good and one good response in the group of anxiety reactions, one complete 
failure of response in a case of alcoholism, and a good response in 1 of the depressives 
and 1 of the cases of post-traumatic encephalopathy. One phobic patient who had 


previously been receiving chlorpromazine received meprobamate in addition, but 
with continuing minimal effect. 

An interesting observation was that in the course of this study, certain patients 
who did not respond to either amobarbital sodium alone or meprobamate alone 
showed a striking response to a combination of the two drugs when 0.1 Gm. of 
amobarbital sodium was given with 400 mg. of meprobamate. While the small 
number of cases treated with a combination of meprobamate and other drugs in- 


TABLE II 
Meprobamate Used with Other Drugs 


No. of cases 
“> Very 
Total Very good ©) Some 
Medications used cascs good Good Some None or good benefit 


Meprobamate alone 92 ; 21 33 23 15 58.9 

Meprobamate with 
amobarbital sodium 

Meprobamate with 
other drugs 


100.0 
66.6 


Total 64.6 
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cluded in this study are insufficient to permit generalizations, they do seem to indicate 
that further experimentation might prove rewarding. 

Duration of Treatment. Of the 73 cases that showed good to very good results, 
65 per cent were on meprobamate treatment from one week to three months (14 from 
6 to 30 days, 21 from 31 to 60 days, and 13 from 61 to 90 days). The remaining 22 
cases in this group took meprobamate for from three to seven months, mostly on 
maintenance doses to sustain the good results achieved earlier. 

Side Effects. Of the 113 patients treated with meprobamate, 6 at first complained 
of sleepiness. This effect wore off with time in all cases. Ten patients reported that 
they were troubled by dizziness, as a result of which 7 were transferred to other 
medication. Other side effects were not reported. 

Previous Therapy. To compare the results obtained with meprobamate with those 
obtained under previous therapy, table III was compiled, those cases without previous 
therapy being omitted. 

Other drugs used concomitantly with amobarbital sodium were chlorpromazine, 
chlorpromazine and reserpine together, estrogen, bromide, and nicotinic acid. The 
last of these combinations was the only one to show any response. Other drugs 
used with electroconvulsive therapy were chlorpromazine (5 cases with some re- 
sponse, 2 with poor response), dextroamphetamine (1 case, good response), estrogen 
(1 case), Tuinal and amphetamine (1 case), and amobarbital sodium with chlor- 
promazine (1 case), all with poor response. 

In this group of 94 cases suffering from a variety of psychiatric conditions, 93 per 
cent proved refractory to a number of widely used drugs. Sixty per cent of these 
refractory cases showed a good or very good response to meprobamate therapy. 
The results appear even more striking when the comparison is limited to those cases 


TABLE Ili 
Comparison of Results of Meprobamate and Previous Therapy 


Meprobamate therapy 
Previous therapy 
Response 
Response 
No. of Drug or Very 
cases treatment Good Some good Good Some None 


44 Amobarbital sodium 13 21 
8 Amobarbital sodium with 
other drugs 
Phenobarbital 
Reserpine 
Electroconvulsive therapy 
Electroconvulsive therapy 
with amobarbital sodium 
Electroconvulsive therapy 
with other drugs 


Total 
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suffering from anxiety reactions. Of 40 cases suffering from anxiety states that 
proved refractory to previous treatment, 70 per cent showed a good or very good 
response to meprobamate therapy. 

Some of the cases mentioned in table III that were refractory to previous therapy 
but responded to meprobamate treatment required the joint administration of two 
drugs for optimum results. Thus, four of the very good responses and 10 good 
responses were from meprobamate combined with amobarbital sodium, and one very 
good and three good responses from meprobamate combined with dextroamphet- 
amine. One case did not respond to the joint administration of meprobamate and 
dextroamphetamine, and another case showed only minimal improvement from 
meprobamate and chlorpromazine. 


DISCUSSION 


A number of excellent drugs have become available recently for the treatment of 
the emotionally disturbed. Probably greatest attention has been directed to chlor- 
promazine, a potent drug developed in France and widely used in Europe and in this 
country in neuropsychiatric states. Its particular value is with severe psychotics 
In milder cases, however, the possible occurrence of serious side effects must be 
weighed against the therapeutic benefits. 

Reserpine, the other most widely used tranquilizer, is fundamentally a hypotensive 
agent. Patients on reserpine therapy often pass through a stage of excitation during 
the first two or three weeks of treatment which may be distressing to both the 
patient and his relatives. Others may become listless and depressed. Meprobamate, 
which differs from both reserpine and chlorpromazine in chemical structure, does not 
have a specific effect on blood pressure, does not cause listlessness, agitation, or de- 
pression, and so far has not caused serious side effects. While experience with this 
new drug is not yet of long standing, indications suggest that in the treatment of 
anxiety states, meprobamate is just as effective as chlorpromazine or reserpine, and 
has the additional advantage of being safer and better tolerated. 

The tranquilizers used previously have a definite influence on the autonomic regu 
latory mechanism of the body. Meprobamate does not seem to affect this mecha- 
nism, thus making it possible to achieve therapeutic results without disturbing the 
delicately adjusted autonomic equilibrium of the body. The good therapeutic results 
obtained with meprobamate in cases that proved refractory to treatment with a 
number of conventional remedies suggest that meprobamate has a mode of action 
that differs from that of chlorpromazine, reserpine, and the barbiturates. 


SUMMARY AND CONCLUSIONS 


Meprobamate was administered to 113 ambulatory patients treated at the Psy- 
chiatric Department of Albany Hospital. Meprobamate showed definite effectiveness 
in psychoneurotic anxiety states, and appeared to have a selective action in conditions 
in which anxiety and tension are prominent factors. A large number of cases that 
had proved unresponsive to various other forms of treatment including reserpine and 
chlorpromazine responded well to therapy with meprobamate. 

The combination of meprobamate with amobarbital sodium in certain cases seemed 
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to be of greater value than either drug given alone. A few patients reported drowsi 
ness or dizziness, the former subsiding spontaneously upon continued administration 
Other side effects were not reported. While meprobamate appears at least as effective 
as other tranquilizers, it seems to be safer and better tolerated and has the added 
advantage that it does not affect the autonomic functions of the body 
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Fellowship Program for Psychiatrists 


A seven point fellowship program for psychiatrists, aimed at relieving the per- 
sonnel problems of public mental hospitals, was announced recently by the American 


Psychiatric Association. 

The fellowship program, drawing on a three year grant of $90,000 from the 
Smith, Kline & French Foundation of Philadelphia, has been broadened to cover 
medical students, teaching centers, general physicians, and psychiatric authorities 
from this country and abroad, as well as state hospital psychiatrists. 

At the same time, the Smith, Kline & French Foundation Fellowship Committee 
announced that three new fellowships have just been awarded. The recipients are: 
Truman G. Esau, M.D., Bernard M. Blum, M.D., and (under a single grant) Marvin 
Nierenberg, Fayette C. Root, John W. Stetson, and Alan Weisel, medical students. 
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A Clinical Study of the Effect of L-Glutavite on 
Mental Function and Behavior of Elderly, 
Chronically Ill Patients 


Eli M. Katz, M.D., and Z. Kowaliczko, M.D. 
DEPARTMENT OF INTERNAL MEDICINE AND DEPARTMENT OF THERAPBUTICS 


DIRECTOR: PREDERICK STRIGMANN, M. D.), COOK COUNTY HOSPITAL, CHICAGO, ILI 


Although medical advances have resulted in an appreciable increase in the average 
life span, paradoxically enough this has led to an aggravation of certain problems 
pertaining to the care of the aged. Thus, with the ever-increasing numbers of the 
geriatric subject, it has become all too apparent that, in the later years of life, the 
mental status tends frequently to deteriorate more rapidly than the physical condi- 
tion. In addition, economic and sociologic factors combine in an interplay to op- 
press the subject who has passed his prime of life. A declining income, loss of 
family ties and lifelong friends, the loss of motivating interests are among the factors 
that all too frequently induce such a state of apathy and depression as to cause the 
older subject to feel and to act as if he were a drain on society and unwanted by 
family and friends. 

When this state has been attained, a truly distressing condition exists. Such an 
older subject becomes the despair of his family, friends, society at large, and himself. 
Unable to arouse himself, he sinks even more deeply into the abyss of apathy and 
despair. Simultaneously, his condition is often aggravated by a concomitant decline 
in cerebral function, an almost inevitable consequence of the aging process. As a 
result, more and more aged persons today are being channeled into institutions for 
the care of the aged, and the treatment of these often pathetic subjects has created 
one of the most pressing problems in modern-day medicine—a problem that will 
surely increase in frequency in the future. 

In the past, very little benefit could be provided for these individuals. Although 
they receive prompt treatment for their so-called ‘‘organic’’ infirmities, other than 
through the medium of occupational therapy, they have largely been permitted to 
decline into a state of mental function and into an attitude in which they become 
a real burden to the individuals and to the institutions in whose care they have 
been placed. 

Recently, much interest has been stimulated in efforts to devise therapeutic modal- 
ities to enhance the mental function of these unfortunate individuals. Thus, a 
number of studies have reported beneficial results from the use of pentylenetetrazol 
with or without niacin.'~* Unfortunately, many of the studies that reported bene- 
ficial effects from this type of therapy were poorly or inadequately controlled, and 
in the few attempts that have been made to date to evaluate such therapy under 
controlled conditions, confirmatory results have not been obtained.** Thus, Hol- 
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lister and Fitzpatrick'® were unable to observe any greater benefit from pentylene- 
tetrazol than from the use of a placebo. Barrabee et al,'' in a controlled study com 
paring the use of pentylenetetrazol with two other medications, reported signifi 
cantly less benefit from the former. Wolff has recently reported relatively poor 
results from the use of pentylenetetrazol with or without added niacin.'* 

Of late, considerable interest has been reawakened in the therapeutic possibilities 
of monosodium L-glutamate. In a critical re-evaluation of the use of glutamate, 
Himwich and his colleagues were able to demonstrate the following facts: (1 
monosodium L-glutamate is absorbed by mouth much better than either free glutamic 
acid or glutamic acid hydrochloride; (2) in order to obtain appreciable blood con- 
centrations of glutamate, large quantities of the salt must be ingested.'* 

They used this evidence to explain discrepancies in previous therapeutic trials with 
glutamate. In the first place, as they pointed out, different investigators who had 
studied the possible therapeutic effects of glutamate had not always utilized the 
same form of the acid. In the second place, in many of these studies, amounts of 
glutamate had been administered that were obviously below those required to 
produce an appreciable blood level of the acid. 

Based on these findings, Himwich et al, utilizing a double-blind crossover test in 
conjunction with a placebo, studied the effect of the administration of large daily 
doses of monosodium L-glutamate to a series of senile, psychotic persons and re- 
ported an appreciable and gratifying improvement in the mental status of a signifi- 
cant number of patients.'* 

Although a vast amount of study has indicated the fundamental roles of glutamate 
in cerebral metabolism,'* it must be admitted that a definitive explanation of its 
alleged therapeutic effects in improving mental function is still lacking. However, 
in the type of elderly patient with whom this study is concerned, there is known 
also to be present an impairment of cerebral blood flow consequent to the athero- 
sclerotic process of aging,'*® nutritional deficiencies,'*® and a general slowing down of 
the rate of cerebral metabolism. '’ 

In view of this, it would appear desirable to supplement any effect of glutamate 
by the addition of factors capable of correcting such deficiencies. It has been stated 
that niacin, thiamin, riboflavin, ascorbic acid, and ferrous sulfate might be useful 
for this purpose. All of these are known to participate in enzymatic oxidations in 
the brain'® and, if supplied as a nutritional supplement, might enhance the rate at 
which oxygen becomes available to the cerebral tissues. Niacin, in addition, is 
said to improve vascular flow to the nervous system'® and thus might effectively 
counteract the relative cerebral anoxia characteristic of old age.*° Ferrous sulfate, 
of course, is a specific for treatment of the hypochromic anemia so commonly en- 
countered in the geriatric subject, and it would appear imperative to replenish the 
amount of hemoglobin required for the transport of oxygen to the aging cerebral 
tissues. Thus, all these factors might be considered to operate toward the cor- 
rection of the one condition known to be associated with the declining mental func- 
tion in senility, namely, a relative cerebral anoxia and a decreased rate of utilization 
of oxygen by the cerebral tissues. ** 

A combination of these factors has recently been made available in the form of 
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L-Glutavite.* In addition to the substances enumerated above, it also provides 
calcium and phosphorus, and the need for supplementation of these minerals in the 
diet of the average geriatric subject has been adequately documented. 

Studies by other investigators have reported very encouraging results in improve- 
ment in mental function of aging patients through the use of L-Glutavite. Thus, 
Barrabee ct al'' compared the effects of L-Glutavite to those of a mixture of vitamins 
and minerals of similar composition but containing no glutamate and to those of 
pentylenetetrazol in three comparable groups of senile patients. Utilizing various 
psychologic indexes as well as repeated clinical evaluations as criteria for changes 
in mental function, they noted that the group treated with L-Glutavite demon- 
strated a gratifying improvement in mental state to a degree that was described as 
statistically significant compared to the changes noted in the other two groups of 
subjects. Similar beneficial effects from L-Glutavite have been described by Tour- 
lentes et al,*' who utilized a double-blind, crossover technique in conjunction with 
a placebo, and reported ‘‘a greater degree of clinical improvement on... L-Gluta- 
vite than on the control preparation’’ manifested by an increase in activity level, 
sociability, and participation in ward routine and lessened apathy, confusion, and 
untidiness. Wolff has also studied the effects of L-Glutavite in senile patients and 
likewise reports it more effective in improving mental function than the combination 
of pentylenetetrazol and niacin.** He states that it is especially effective in re- 
gressed, listless, apathetic, confused patients with memory defects. Markedly 
beneficial effects of L-Glutavite have been described by Chu. ** 

Although such reports lend much encouragement for the treatment of what here- 
tofore must have been regarded as a stigma of age, unresponsive to therapy, any 
additional data on this matter will provide the medical profession with an increasing 
amount of evidence for a critical evaluation of the degree of effectiveness of L-Gluta 
vite. In view of the extreme significance of this aspect of the care of the aged and our 
previously unsuccessful attempts to cope with this situation, it was considered of 


importance to evaluate the therapeutic effects of L-Glutavite in a series of e'derly 


patients under our care. 


METHODS 


This study was conducted on 27+ white male patients in an institution for the aged 
They were all chronically ill with varying but significant evidences of mental de- 
terioration, depression, anxiety, insomnia, anorexia, weakness, and fatigue. Their 
ages ranged from 52 to 86 years, with an average of 72 years. As is demonstrated in 
table I, 17 of the patients could be considered ambulatory with varying degrees of 


* The trade name of the Gray Pharmaccutical Co., Inc., Newton, Mass., for this combination is I 

Each packet of L-Glutavite contains: monosodium L-glutamatc, 3.48 Gm.; niacin, 45.0 mg.,; 
thiamin mononitrate, 0.6 mg.; riboflavin, 0.8 mg.; ascorbic acid, 30.0 mg.; ferrous sulfate, 11.0 mg.; and 
dicalcium phosphate, 910.0 mg. We are indebted to the Medical Department of the Gray Pharmaccutical 


Co., Inc., for generous supplies of L-Glutavite used in this study 


Glutavite 


t One other patient, originally included in this series, died on the forticth day following institution of 
therapy. Inasmuch as death was the result of his chronic terminal illness and he was already in a terminal 


state by the thirty-fourth day, it appeared justifiable to exclude him from this scries 
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activity; 1 patient was confined to a wheel chair, and 5 were completely bedfast; 
4 others spent all but a fraction of their days in bed. 

All the patients had been residents of the institution for some time before the 
beginning of the study, and each of them had established his own individual pattern 
of adaptation to the domiciliary and medical care to which he was exposed. During 
previous periods of observation, it had been established that the mental status of 
cach of these patients had either remained static or demonstrated a progressive trend 
toward further deterioration 

During the course of the study, the daily routine to which these patients were 
exposed varied in no way from their previous experiences in the institution except 
where specifically indicated below. In many instances, however, some of these 
changes represented but minor alterations from the usual pattern of the patients’ 
previous existence inasmuch as they had constantly been exposed to both the domi 
ciliary and medical attentions of the supervising personnel 

Before the therapeutic trials with L-Glutavite were instituted, cach patient was 
thoroughly evaluated and then rechecked periodically at weekly intervals during the 
course of the administration of the drug. The initial evaluation consisted of a com 
plete physical examination augmented by blood count, blood nonprotein nitrogen, 
fasting blood sugar, and urinalysis. The mental evaluation was done with the 
assistance of a neuropsychiatrist, and all abnormal findings, interpretations, and 
impressions were recorded. At weekly intervals, the patient's mental status was 
re-evaluated by the same physician who had examined the patient initially. The 
house staff and nurses in charge of the patients were instructed to report any changes 
in behavior, attitude, cooperation, degree of activity, etc., but were further in 
structed not to question the patients concerning these facets of behavior but merely 
to record their findings on the basis of their own observations 

Periodic medical and surgical treatment (if indicated) continued to be adminis 
tered to the patients according to the routine established prior to this study. Any 
intercurrent illnesses, such as urinary retention or urinary infection, relapses of 
bronchitis or asthma, were treated vigorously according to accepted methods, 

L-Glutavite was administered without interruption for a period of 12 weeks, one 
packet three times daily with meals, cither mixed in orange juice or sprinkled on 
the main dish if the patient preferred to take it that way. In 1 case only was the 
administration of L-Glutavite discontinued temporarily for a few days during a 


period in which the particular patient had urinary retention and azotemia associated 
with nausea and vomiting, the result of benign prostatic hypertrophy 


Subjective evaluations were used to establish the criteria for the response of the 
the patients demonstrated 


patients to the administration of L-Glutavite: Excellent 
marked increase in vigor, improvement in spirit, became cheerful, sociable, and 
anxious to take care of themselves in a manner not previously exhibited, such as 
taking their own baths, dressing themselves, making their own beds. Good 

definite improvement was noted in the patient's mental attitude, alertness, coopera 
tiveness, clearing sensorium, increase in appetite, increase in physical activity 
Fair there were slight but noticeable increases in cooperation with the personnel 
which facilitated nursing care, and slight but definite decrease in apathy and de 


L-GLUTAVITE FOR ELDERLY PATIENTS Kalz and Kowaliczko 599 





pression. Poor—only minimal improvement or temporary improvement was noted 


RESULTS 


The responses noted at the end of 12 weeks of treatment with L-Glutavite are 
indicated in table I, together with some comments concerning the patients’ progress 
during the course of treatment. In summary, it can be seen that the responses could 
be classified as follows: Excellent—3 patients, Good—9 patients, Fair—-6 patients, 
Poor—9 patients. No untoward side effects were observed in any of these patients 
that could be attributed to the medication under study. 


DISCUSSION 


Inasmuch as any differences between the evaluation of the mental status of the 
patients before and after therapy were based purely on subjective observations, any 
conclusions or interpretations from the above results must be tempered with such 
considerations. However, we do not believe that the lack of so-called objective 
criteria—such as various psychologic and psychomotor tests— necessarily invalidates 
interpretations and conclusions based on such subjective findings. Certainly, no 
objective criteria were required to conclude that all these patients suffered from some 
degree of mental deterioration prior to the start of therapy. This, we believe, is a 
valid clinical diagnosis that need not be further substantiated. If this is accepted as 
factual, then the evaluation of the patients at the conclusion of the study also rests 
on as firm a basis. 

Moreover, we are not convinced that a psychologic and/or a psychomotor test 
reveals more than an instantaneous profile of a facet of the personality and behavior 
or the mental status of the patient. The day-by-day reaction of the patient to his 
environmental surroundings would appear to us to afford a more valid index of his 
condition. Comparison of the results of successive tests of one sort or another could 
offer evidence no more convincing than the change from a previously sluggish, 
apathetic, uncooperative patient who refuses to cat or to dress himself to the cheer- 
ful, cooperative, active individual after treatment. 

With these thoughts in mind, we are convinced that the responses of the patients 
to L-Glutavite, as they are listed in table I, are real responses and that they therefore 
represent a most gratifying improvement in the mental status of a significant number 
of the patients studied in this series. 

Due to the many factors that inherently influence the reaction of patients to their 
surroundings, it may be questioned whether the responses of the patients were due 
solely to the administration of L-Glutavite. Although every attempt was made 
during the course of the study not to alter the environment to which these patients 
had previously been exposed, it is realized that this objective could not be attained 
completely because of the very nature of the study itself. However, for the follow- 
ing reasons, it is not believed that any factors other than the administration of the 
drug could have exerted a significant role in the production of the therapeutic response. 

In the first place, as was noted previously, the course of the patients prior to this 
study had either remained static or moved progressively downhill with no evidences 
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TABLE I 


E flect of L-Glutavite on Mental Function and Behavior of 27 Patients 


Agc, Condition Condition at R 
Patient yr Diagnosis before therapy Course during treatment end of treatment sults 


M. P 86 Chronic Disoriented at More cooperative (8 days); alere Beneficial effect. Good 
brain syn- times; irritable, (18days);improved—greets visi- noted early; 
drome; belligerent, tor, up in wheel chair (40 days); —_ persistent im- 
aphasic, sleeps poorly ; continued improvement, less in- provement; in 
A.S.; in- mental deteri- competent ($0 days); sleeps better creased motor 
continent oration; bedfast (71 days activity 
A.S., Unhappy, de- More cheerful (18 days); more Early improve 
B.P.H.; sol- pressed; sui alert, optimistic, sleeps better (26 ment followed 
itary gall- cidal tenden days); very cooperative, helps by short peri 
stone cies; unable to —_ other patients, reads a lot (40 ods of depres 
asympto- concen- days ; reversion to anxicty statc, sion but pert 
matic trate, weak; rejected by family, prostatism (50 sistent over-all 
feels abandoned days) improved, wants to attend improvement 
by family church (71 days 
A.$., em- Mentation slug- More cheerful, optimistic, feels Good initial re 
physema; ga. apathetic, stronger (8 days); improved appe- sponse; some 
osteoarthri- depressed, lone- tite, sleeps better (18 days); ano reversion with 
tis; B.P.H. some, unhappy, rexia, prostatism (34days); very —_ increased - 
weak; appetite cooperative, cheerful, increased tatism, fo 
very poor; motor activity ($0 days); more lowed by per 
ambulatory talkative (71 days); alert, coop sistent marked 
perative, reads frequently (81 improvement 
days 
A.8., Very sluggish Improved appetite (8days); very Marked per 
A.$.H.D.; mentally; un- weak, lethargic, urinary reten sistent im- 
varicose ny af tion (18 days); doing very poorly, provement after 
veins and fect; depressed; uncooperative (26 days); more 5 weeks of 


ulcers; in- memory defec alert, out of bed, still untidy (34 — therapy 
a tive; in bed days); speaks more clearly, 


ernias most of day smokes (40 days); no longer in- 
continent ($0 days); continued 
and progressive improvement gen 
erally (81 days 
A.S., Apathetic, More cheerful, more receptive, up Some intial Poor 
A.S.H.D dull, weak; re in bed and wheel chair (8 days); improvement 
fusestocatand more cheerful and optimistic (26 —_ but reverted to 
walk days); cooperative but sleeps most original status 
of day (34~-§0 days); no change, 
bedfast (71 days 
A.8., Mentation More receptive and cooperative, No side effect 
H.C.V.D.; sluggish; dull; — appetite improved (8 days); le noted other 
old C.V.A memory de- thargic, complains of weakness than slightly 
with resid- —_ fects; appetite 18 days); sluggish mentally (26- improved appx 
val left poor; partially 40 days); slight improvement in tite; physica 
hemiplegia edie: in appetite (40 days); nocomplaints, factors over 
somnia in bed most of day (72 days); de shadow any cf 
pressed, no improvement (82 fect of therapy 
days 
A.S., Apathetic, More cheerful (8 days); nausea No marked 
A.S.H.D.; weak, sleeps and vomiting; L-Glutavite dis changes noted 
G.U “or poorly continued (13 days);on L-Gluta- Patient has 
lems: B.P.H., vite again, more optimistic, feel slight anemia 
cystitis, py- ing betcer (20 days); cheerful (26 = and urinary in 
clonephritis days ; Cooperative, somewhat continence 
depressed (34 days); apprehensive 
§0 days); sleeps very much (71 
days); remains in bed all day (81 
days 


Table | Continued on Page ¢ 
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Patient 


M.M 


Ag 


yr 


70 


c, 


TABLE | 


Continued 


E fect of L-Glutavite on Mental Function and Behavior of 27 Patients 


Diagnosis 


A.S., old 
C.VLA.; 

B.P.H.; 

blind 


AS » Severe 
pulmonary 

fibrosis and 
emphysema 


A.S., old 
C.V.A. with 
right hemi- 
plegia; 
chronically 
constipated; 
mental dete- 
rioration 
Pulmonary 
fibrosis, em- 
physema, 
corpulmo- 
nale , Severe 
dyspnea 


A.S 

chronic 
brain syn- 
drome); em- 
physema 


A.S. and 
A.S.H.D.; 
old healed 
pulmonary 
t.b.; stasis 
ulcer 


A.S., diabe 
tes mellitus; 
osteoarthri 
tis 


Condition 
before therapy 


Sluggish, apa- 
thetic ’ de- 
pressed, weak; 
sleeps poorly, 
appetite rT ; 
urinary diffi- 
culties 


Bedfast; chron- 
ic complainer ; 
moody, irri- 
table; memory 
defective; sleeps 


poorly; de- 


ome 
Mentally slug- 


gish; unable to 
concentratc, 
apathetic, de- 
pressed, mem- 
ory defective; 
chronic com- 
plainer 
lll men- 
tation, slug- 
gish, unable to 
sleep; ambula- 
tory 


Mentally dete- 
riorated; disori- 
ented; irritable; 
unstable appe- 
tite; inconti 
nent; bc dfast 


Mentally slug- 
gish; emotional 
reaction dull; 
ore poor, 
Pp ysical condi- 
tion not too in 
capacitating; 
ambulatory 


Mentally slug- 
gish; apathetic, 
unable to con- 
centrate; sleeps 
poorly ; consti 
pated 


Course during treatment 


More cheerful, appetite improved 
8 days); dysuria (18 days); dys- 
uria (18 days); dysuria subsiding, 

feels better, appetite improv ed 

26 days); depressed (34 days); 
more cooperative (50 days); bed- 
fast, sleeps most of day, alert when 
awake (81 days 

More receptive, more cooperative, 
sleeps better, appetite improv- 
ing, nursing facilitated (8 days); 
alert (18 days); apprehensive (34 
days); chronic complainer, bed- 
fast, severe respiratory em 40 
days); no change (50-81 days 
More cheerful, appetite improved 
8 days); depressed, poor appe- 
tite, constipated (18-40 days); in 
bed most of day (47 days); no im- 
provement but up and about 
more, pushes wheel chair to visit 
sister (81 days 


More cheerful and optimistic (8 
26 days); alert (34-40 days); de- 
pressed (47 days); outwardly 
cheerful, dyspneic (81 days 


More receptive, appetite im 
proved, nursing facilitate d 8 18 
days); more alert, responds clear- 
ly to conversation (26 days); le- 
thargic (34-52 days); belliger- 
ent, struck nurse (72 days); con- 
dition poor, ~ physician 
spontancously in contrast to past 
behavior, bedfast (82 days 
More receptive, appetite improved 
8 days); cheerful, optimistic, 
ulcer healing (18 days); menta- 
tion improving, alert (26 days); 
much improved, smiles, plays 
cards, cooperative (40-82 days 


More cheerful (8 days); morc 
alert and cooperative, sleeps bet- 
ter, appetite improved (18 days 
more optimistic (26 days); less 
alert (34 days); alert, jokes, po- 
lite, but untidy (40-82 days 


Re 


sults 


Condition at 
end of treatment 


Minor im- Poor 
pre »vement 

noted with im- 

proved physi- 


cal condition 


Some initial cf 
fect noted but 
not main- 
tained; sever« 
physical inca- 
pacity 


Though initial 
improv cement 
noted, no per- 
sistent result 
obtained other 
than some in- 
crease in Motor 
activity 

Some effect 
noted; always 
cooperative and 
showed more 
alertness; effect 
of therapy 
limited by inca- 
pacitating 
illness 

Limited initial 
improvement 
followed by re- 


version 


Poor 


Moderately Good 
good effect 
noted; tempo- 
rary reversion to 
depressed state 
with change of 
ward physi- 
cians, improved 
alertness and 
sociability ; mo 
tor activity im- 


yroved 

Marked im- 
provement from 
original state of 
apathy and poor 
powers of con- 
centration, some 
backsliding with 
change of ward 
physician; no 
improvement in 
motor activity 
or untidiness 


Good 
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Patient 


j.z 


Age, 
yr 


64 


TABLE | 


Continued 


E fect of L-Glutavite on Mental Function and Behavior of 27 Patients 


Diagnosis 


A.S.H.D.; 
me acolon; 


B.P.H 


A.S., 
A.S.H.D.; 
emphysema; 
mental dete 
rioration,; 
ca. ot 
rectum 


Transverse 
myclitis 


pulmonary 
¢ mphy sema; 
B.P.H. os 
tcomyclitis 
rt. foot 
Severe de- 
generative 
arthritis; 
B.P.H. with 
3 T.U.R.'s; 
AS ; mild 
congestive 
failure 


A.S.; 
marked cle- 
vated 
N.P.N 
lignant 
nephroscle 
rosis); decu- 
biti; uremia; 
bedfast 
A.S.; 
A.S.H.D 


ma- 


A5S.; 
A.S.H.D.; 


cataracts 


A.S. ; diabe- 
tes mellitus; 
bilat. leg 
amputation 
Severe pul- 
monary hi- 
brosis and 
emphy sema; 
A.S 


Condition 
before therapy 


Chronic consti 
pation; menta- 
tion slow; 

sleeps poorly, 


appetite poor 


Disoriented, 
confused, irri 
table, unstable; 
belligerent; 
sleeps poorly ; 
untidy; inconti 
nent; bedfast 


Chronic com 
plainer; in bed 
most of day 
Mentally slug 
gish; unable to 
concentrate; if 
ritable, poor 


appetite 


Belligerent, de- 
pressed, con- 
fined to wheel 
chair; com- 
plains; on cor- 
tisone therapy 


Mental deteri- 
oration; apathy, 
irritabilicy, 
incontinent 


Depressed ; very 
quict, coopera- 
tive; ambula 
tory 


De pre $sc d; poor 
appetite; in bed 
most of day; 

no complaints 
Poor appetite; 
mentally slug 
gish; depressed ; 
no motor activity 
Constant com- 
plainer ; severe 
anxicty; most 
complaints un- 
w arranted 


Course during treatment 


Appetite improved (8-18 days 
more cheerful 26 days ; de sressed, 
cooperative (34-40 days ab 
scessed tooth extracted (§0 days); 
alert, constipated (71 days); im 
proved, no complaints (81 days 


Moreteceptive, sleeps better, im 
proved appetite (8 days); disori 
ented and confused (18 days); up 
in bed and chair, uses toilet, rests 
and sleeps better (26-40 days); 
increased motor activity, up in 
wheel chair (50 days); greets ob 
servers, crochets excellently (71 
days); ambulatory (81 days 

No effect (6-40 days); somewhat 
more cheerful, otherwise status 
quo (50-81 days 

More cheerful (8 days); alert (18 
days); general behavior better but 
physical condition poor 26 days 
de pressed, chronic complainer 44 
days); constipated, refuses fur 
ther medication (40-81 days 


More cooperative, more content 
ed, cortisone discontinued with 
out symptoms (6 days); no com- 


plaints (13 days); cheerful (16 
days); brother died, patient with- 
stood news well, more active in 
wheel chair (47 days to end of ob- 
servation 


Appetite improved, more recep- 
tive, nursing care facilitated (8 
days); lethargic, sleeps most of 
day, 4 transfusions for anemia (16 
days); condition unchanged (22 
$4 days); transfusion, N.P.N 
high, more cooperative to nurses 
64 days on 


No change (10 days); somewhat 
more alert (30 days); cooperative, 
more talkative, less depressed (40 
days); no further change 


More cheerful and alert (10 days 
quict though alert to weather 
changes and bascball standings 
30 days); no further changes 
Less depressed, appetite improved 
31 days); alert (41 days); no fur- 
ther change 
No change 10 days); bedfast (31 
days); no further change 


Condition at 
end of treatment 


Persistent bene 
ficial effect af 
ter 7 weeks 
therapy and af 
ter tooth extrac 
tion that influ 
enced behavior 
Very good re 
sults despit« 
severe illness; 
improvement 


we 


persistent from 
start of therapy 


No beneficial t 


sult s obs rv d 


Some carly im 
provement but 
marked regr 
sion; physical 
incapacity pre 
dominates; con 
vinced ‘‘Gluta 
vite Nauseates 
Definite im- 
provement in 
mental state and 
manageability ; 
less depre ssed; 
increased motor 
activity; phy 
sical illness did 
not interfere 
with therapy 
Some initial 
improvement; 
casicr for nurses 
to handle, de 
spite incrcasing 
uremia; physical 
condition limits 
improvement 


Slight improve 
ment noted in 
depression; pa 
tient objected to 
taste of Glutavit 
Some effect 
noted in cheer 
fulness and 
alertness 

Less depres 


sion, more alert 


No improve 
ment; marked 
anxicty neuro 
sis plus physical 
state influences 
results adversely 


R 


sults 


Good 


Good 


Fair 


Fair 


Fair 


Px mor 
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TABLE I 


Continued 


Effect of L-Glutavite on Mental Function and Behavior of 27 


Age, 
Patient yr Diagnosis 
H 74 AS.; 
A.S.H.D.; 
angina pec- 
toris; chron- 
ic bronchitis 
Diabetes 
mellitus; 
bilat 
amputcc; 
A cH D 


A.S., 
arthritis; 
A.S.H.D.; 
coronary in 
sufficiency 


ostco- 


Condition 
before therapy 


Depressed overt 
hospitalization, 


etc.; appetite 


fair; ambulatory 


Alert mentally; 
complains of 
food; has de 
pression because 
wife wants di- 
vorce,; hard to 
control 

Very belliger 
ent; sleeps most 
of day; com- 
plains chroni- 
cally; hard for 
nurses to handle 


Course during treatment 


Less depressed, improved iy 
6 days); very cooperative, alert 
(18 days); ‘‘bright,"’ cheerful (38 
days); continues to manifest im- 
proved status 
Cooperative, much os gen 
eral attitude (6 days); 
ressed, improved appetite, dia- 
ones better controlled (18 days); 
jokes,"’ aware of current events 
38 days); no further changes de- 
spite severe marital difficulties 
Alert, cheerful, respectful (6 
days); helps other patients (18 
days); very friendly, constant 
ward helper, interested in base 
ball and knows league standings 


css de- 


Patients 


Re 


sults 


Condition at 
end of treatment 
Marked effect Good 
noted on de- 
pression and 
appetite 
Early and per- Good 
sistent improve 
ment of depres- 
sion and lessen- 
ing of complaints 
despite — | 
social problem 
Very good im 
provement in 
motor activity, 
marked improve 
ment in person- 
ality; less com- 


Excel 
lent 


38 days); rage main 
tained throughout observation plaints and 


more alert 


Code: A.S. = generalized arteriosclerosis; A.S.H.D. = arteriosclerotic heart disease; B.P.H. = benign 
prostatic hypertrophy; C.V.A. = cerebral vascular accident; G.U. = genitourinary; H.C.V.D. = hyper- 
tensive heart disease; N.P.N. = nonprotcin nitrogen; T.U.R. = transurethral resection 


of spontancous remission in the mental state. In the second place, the patients had 


previously failed to respond favorably to all other therapeutic regimens that had 


been employed in an attempt to improve their mental status 

It would also appear significant that our observations as to the beneficial effects 
of L-Glutavite confirm other similar conclusions as reported by Barrabee et al,'' 
Tourlentes et al,** Wolff,** and Chu.** In passing, it may be noted that some of these 
investigators, although employing more claborately controlled designs of study and 
although utilizing some of the *' objective’ indexes of evaluation, arrived at sub- 
stantially the same results as we obtained in this present study. We regard also as 
important the fact that all studies on L-Glutavite that have been reported to date 
substantiate the beneficial effects of this drug. 

With these thoughts in mind, it would appear justifiable to attribute the improve- 
ment noted in a significant number of patients in our study to the therapeutic effec- 
tiveness of L-Glutavite. These results appear to us to be far more gratifying than 
could optimistically be anticipated. With 3 of 27 patients demonstrating *‘ excellent’ 
improvement and 9 others falling into the category of *‘ good" response, 12 of the 27 
studied, or 44 per cent, can be considered to have experienced a most satisfactory 
and favorable result from treatment. Six others exhibited a ‘‘fair’’ response. Thus, 
in all, 18 of the 27 patients, or 67 per cent, manifested some degree of improvement in 
their mental and motor activity after treatment with L-Glutavite. 

Further analysis of the results indicates that the patients who failed to respond 
favorably to medication were those with far-advanced mental deterioration and 
severe physical disability, such as those with far-advanced pulmonary fibrosis and 
emphysema with constant dyspnea and cyanosis, or repeated cerebral vascular acci- 
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dents with hemiplegia. In contrast, those patients who had previously exhibited 
only mental depression, apathy, fatigue, and some degree of mental deterioration, 
but with no serious incapacitating diseases, showed very encouraging improvement 
after treatment with L-Glutavite. 

It is believed that the selection of the 27 patients in this series constituted a very 
severe test for the degree of effectiveness of L-Glutavite. With a mean age of 72 
years and with all patients suffering to some degree from chronic illness and with 
disabilities severe enough to demand institutionalization, the degree of response of 
the patients to L-Glutavite can only be construed as most encouraging 

In view of the above considerations and the pressing need for a drug that can over- 
come the slight degree of mental deterioration, depression, apathy, and fatigue so 
commonly encountered in the ever-increasing geriatric population, we conclude that 
L-Glutavite appears to be a most useful drug in the management of the elderly in 
whom such symptoms prevent the realization of happiness to them and their families 
during their declining years of life. 


SUMMARY AND CONCLUSIONS 


1. One packet of L-Glutavite was administered three times a day for a period of 12 
weeks, to a series of 27 elderly institutionalized patients who, prior to treatment, 
suffered from chronic illnesses of various sorts and varying degrees of mental deteri- 
oration, apathy, fatigue, depression, lack of cooperation, and decreased motor 


activity. 

2. The method of evaluation of the response of the patients to therapy is de- 
scribed, and it was concluded that it afforded a valid and significant index response. 

3. Of the 27 patients treated with L-Glutavite, 12, or 44 per cent, demonstrated 
good or excellent responses to therapy in regard to decrease in apathy, depression, 
and fatigue and increase in appetite, motor activity, and sensorium. Six other 
patients demonstrated a fair but noticeable improvement. Thus, 18, or 67 per cent, 
responded to some degree or other to treatment with L-Glutavite. Nine patients, or 
33 per cent, failed to exhibit any significant or sustained degree of improvement 

4. No significant side effects to treatment were observed. 

5. The patients who had exhibited only mental depression, apathy, fatigue, lack 
of cooperation, and minimal mental deterioration, but had no serious incapacitating 
or organic diseases, responded most favorably to L-Glutavite. 

6. In those patients in whom serious organic incapacitating disease was present, 
in addition to an advanced degree of mental deterioration, the therapeutic effects of 
L-Glutavite were much less encouraging. 

7. L-Glutavite appears to be a very useful drug in the management of the elderly 
person in whom apathy, fatigue, mental depression, anorexia, and some decline in 
mental function are the principal symptoms. 
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FOREWORD 


The objective of the Quawreaty Review or OputHatmo.ocy is to bring together in one 
publication concise but authoritative abstracts of current articles on ophthalmology, accord- 
ing to an all inclusive plan which includes all special, state, and national journals as well as 
the bulletins of clinics, hospitals, etc., and the transactions of meetings. This embraces 


both the domestic and foreign literature. 


To assist the reader to locate quickly the articles of current interest all data are classified 


and published according to the following systematic plan: 


Anatomy, Embryology, Heredity, Develop- @ Eyebalis, Exophthalmos, and Enophthaimos 


ment, and Nutrition 
® Glaucoma and Hypotony 


Optics, Physiology, and Psychology of Vision 
@ Lacrimal Apparatus 
Physiology, Chemistry, and Biochemistry of 


the Eye @ Eyelids 


Pathology, Bacteriology, and Immunology Orbit 


Diagnostic Methods of Examination, Bio- Allergy 
microscopy and Photography Anesthesia 


Ocular Movements and Motor Anomalies, Medical Ophthalmology 


Nystagmus, Reading Disability 
Pharmacology, Toxicology, and Therapeutics 


Anomalies of Refraction and Accommodation, 
Contact Lenses Comparative Ophthalmology 


Conjunctiva Tropical Ophthalmology 


Cornea, Sciera, and Tenon's Capsule Hygiene, Prophylaxis, Occupationa! Ophthal- 
mology, and Injuries 
Anterior Chamber and Pupil 
Iliumination and tiluminating Engineering 
Uveal Tract and Sympathetic Ophthaimitis 
Ophthalmic Sociology 
Crystalline Lens 
Education, History, and Institutions 
Vitreous Humor 
Miscellaneous 


Retina 
Book Reviews 


Neuro-Ophthalmology, Optic Nerve, Visual 
Pathways, Centers, and Visual Fields Announcements 


A section entitled International Record of Ophthalmology is included at the beginning 


of the journal. The Record Section consists of advanced clinical and experimental reports. 
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QUARTERLY REVIEW OF OPHTHALMOLOGY 


Endogenous Uveitis" 


A REVIEW OF THE GENERAL PHYSICIAN'S 
ROLE IN DIAGNOSIS AND TREATMENT 


Conrad Berens, M.D., Henry N. Bronk, M.D., and George Z. Carter, M.D. 


DEPARTMENT OF OPHTHALMOLOGY, NEW YORK UNIVERSITY POST-GRADUATE MEDICAL SCHOO! 


NEW YORK, N. Y¥ 


Part Il 


Part I of this paper stresses the need for closer cooperation between general 
physician, ophthalmologist, and other specialists in an attempt to establish the 
etiology of uveitis in the effort to determine the underlying cause of the disease. 

Classification of uveitis, difficulties in diagnosis, and the role of the general phy- 
sician are outlined. Nonspecific treatment applicable to all forms of endogenous 
uveitis is briefly outlined, and tuberculous uveitis and toxoplasmosis are described 


in some detail. 


SYPHILIS OF THE UVEAL TRACT 


Diagnosis. Syphilis of the uveal tract may manifest itself as an iritis, iridocyclitis, 
or choroiditis. Various statistics as to its incidence are reported in the literature. 
Igersheimer in 1928 attributed 15 per cent of all cases of uveitis to syphilis; Gradle's 
Statistics were 5.7 per cent; and Guyton and Woods** found syphilis as an etiologic 
factor in 14.6 per cent of 200 cases of uveitis. It is quite likely that with improve- 
ment in treatment, there will be an ever-decreasing incidence of this type of uveitis. 

While the older writers attached diagnostic significance to the profuse fibrinous 
or, at times, gelatinous exudates occasionally seen in syphilitic iritis, the usual 
clinical picture is indistinguishable from other forms of granulomatous iritis 
Iritis occurs in approximately 4.5 per cent of the cases of acquired syphilis in the 
early secondary stage or as a late tertiary lesion. 

Syphilitic choroiditis is found in approximately 8 per cent of choroiditis seen in 
adults. It occurs typically in the late secondary or tertiary stages of the disease 
Almost every type of choroiditis may have this origin, and clinically it presents no 
pathognomonic features. The only exception is the rare Forster's choroiditis, which 
is definitely attributed to syphilis and is characterized by a cloud of fine dustlike 
vitreous opacities and grayish yellow areas of inflammation scattered through the 
posterior pole, often sparing the macula. These spots later become pigmented. The 


* Part I of this article appeared in the June issue of this journal. 
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subjective phenomena are progressive diminution of vision, photopsia and meta 
morphopsia, and partial or total ring scotoma. 

The etiologic diagnosis of syphilitic uveitis is usually based on one or more of 
the following criteria: a positive Wassermann reaction, history and physical findings 
of syphilis, a favorable response to antisyphilitic therapy, the Jarisch-Herxheimer 
reaction, and the clinical picture of the ocular disease. Since no one criterion is 
adequate evidence for establishing the syphilitic etiology of an eye lesion, the final 
presumptive diagnosis must be based on an evaluation of all the findings 

Treatment. Nonspecific therapy is the same as for any other type of uveitis. The 
specific therapy consists of the use of massive doses of penicillin, as employed in the 
treatment of syphilis in general. In cases of clinical or serologic relapse, it may be 
combined with arsenic and bismuth. 


BRUCELLOSIS OF THE UVEAL TRACI 


Diagnosis. Any of three species of Brucella—abortus, suis, or melitensis may cause 
ocular involvement in the acute or chronic stage of the disease. 

The clinical manifestations and histologic picture of uveal brucellosis are not 
particularly characteristic. There is usually a mild recurrent iritis that initially has 
the features of the nongranulomatous form, but after a number of recurrences, changes 
indicative of granulomatous disease appear. Certain cases of choroiditis may present 
a more or less characteristic picture, consisting of small, somewhat clevated, fairly 
circumscribed areas of exudation with little surrounding reaction and slight changes 
in the vitreous. A severe form of generalized uveitis may occur, terminating in 
phthisis bulbi. Histologically, there is lymphocytic and plasma cell infiltration 
with a tendency to the formation of nodules. 

The diagnosis of uveal brucellosis is usually presumptive, since the organism 
cannot be isolated from the ocular lesion, and the clinical picture is not pathog- 
nomonic. 

Findings suggestive of brucellosis as the etiologic agent in uveal disease are the 
history of exposure or of the ingestion of raw milk or milk products, the clinical 
picture of chronic brucellosis, or a history of a past illness resembling acute brucel 
losis, and certain positive laboratory tests. 

The laboratory aids in diagnosis are blood culture, blood agglutination reaction, 
complement fixation test, opsonocytophagic reaction, and skin sensitivity tests. 
In evaluating the results of laboratory procedures, distinction must be made between 
chronic low grade brucellosis and the acute form of the disease, because diagnostic 
findings are usually decidedly different. In addition, if diagnostic criteria for the 
acute illness are applied to the chronic disease, the majority of the chronic cases 
will remain undiagnosed. 

Harris*? distinguishes definitive, strongly presumptive, and presumptive diagnoses 
of brucellosis. Positive cultural findings (blood, bile, spinal fluid, urine, feces) are 
the basis for the definitive diagnosis. Finding of agglutination in high titer, if not 
attributable to cross agglutination, to previous skin testing with or therapeutic use 
of Brucella antigen, or to prophylactic use of cholera vaccine, indicates strongly 
presumptive diagnosis. Less reliable, but presumptive laboratory evidence consists 
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of agglutination in low titer or negative agglutination reaction in the presence of a 
combination of significant phagocytosis of Brucella or positive complement fixation 
and intradermal reaction and characteristic response to skin testing with or thera 
peutic trial of Brucella antigen. Some supportive evidence may be gained from 
leukopenia, relative lymphocytosis, and normal sedimentation rate. 

As for the individual tests, blood cultures are frequently negative even in the 
acute stages of the disease. In chronic brucellosis, the organisms are rarely found 
in the blood stream and then only if special techniques are employed. 

The agglutination reaction is usually positive in titers of 1:80 or higher during 
the acute illness, but may be negative even in the presence of a positive blood culture. 
Weak positive reactions are significant in the chronic infections, since negative or 
low positive titers are the usual findings, except during an acute exacerbation. 
Complement fixation reactions frequently parallel the agglutination reaction, but 
may become positive earlier and may be significant in the absence of an agglutination 
reaction. 

The value of the opsonocytophagic reaction is not too clear, and should be inter- 
preted only in the light of the clinical picture and other laboratory findings. A low 
index is of no clinical significance, and a moderate to high degree of phagocytosis is 
merely evidence of a past or current infection and does not necessarily signify re- 
covery or immunity as is often stated 

The intradermal test, using Brucellin or Brucellergen, is usually positive in chronic 
brucellosis and merely suggests a past or present infection. Focal exacerbation 
accompanying a positive skin reaction is of considerable diagnostic significance 
If ocular brucellosis is suspected, it is wise to use diluted vaccine (1:10 to 1:1000 
for the initial testing in order to avoid severe ocular exacerbation; if negative, the 
skin test should be repeated with full strength dilution. The skin test should be 
withheld until the agglutination complement fixation and opsonocytophagic re- 
actions are adequately studied, because of the effect of Brucella antigen on these 
reactions. 

Since many symptoms of a psychoneurotic nature are found in patients with 
chronic brucellosis, careful psychiatric examination may be advisable for the evalu- 
ation of these complaints. 

Treatment of Ocular Brucellosis. The nonspecific treatment of ocular brucellosis 
consists of the measures usually employed in the treatment of uveitis in general. 
More specific therapy is directed toward the destruction of the infecting organisms, 
increasing the general resistance or desensitization by means of vaccines. 

Neoarsphenamine injections have been used in the past with little uniform success 
Penicillin is ineffective, and no satisfactory results have been reported with the use 
of the sulfonamides. Highly promising results have been obtained with chlortetra- 
cycline and chloramphenicol in full therapeutic doses. Ralston and Payne** re- 
ported partial to complete relief of chronic brucellosis in 48 of 67 patients treated 
with chloramphenicol. More recently, combinations of streptomycin and sulfa- 
diazine** or streptomycin, dihydrostreptomycin, and triple sulfa*’® have been rec- 
ommended in chronic brucellosis. 

Several types of vaccines have been used with satisfactory results. These include 
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Brucella, Brucellergen, and Foshay's oxidized vaccine, the latter being preferred by 
some physicians because of its freedom from reactions and its excellent therapeutic 
effect. Vaccine dosage should be adjusted to avoid local, focal, or systemic reaction 
and should be continued until a high opsonocytophagic index is reached and the 
skin reaction to Brucellin and Brucellergen is negative 


OCULAR SARCOIDOSIS 


Diagnosis. Sarcoidosis is a chronic granulomatous disease of widespread dis- 
tribution and unknown ctiology, usually running a benign course. As a cause of 
uveitis in general, it plays a relatively unimportant role. A study of 562 cases of 
uveitis by Guyton and Woods** in 1941 revealed only 3 cases with a definite sarcoid 
etiology. The incidence of ocular involvement, however, is high, since lesions of 
the eyes and adnexa occur in about 45 per cent of all cases of sarcoid, and in ap- 
proximately 50 per cent of these the uveal tract is affected, iritis being the most 
frequent and important lesion. Involvement of the choroid and the retina is quite 
rare. 

Histologically, ocular sarcoidosis presents the same picture as sarcoid elsewhere 
in the body, the characteristic findings consisting of nodular collections of epithe- 
lioid cells, giant cells without caseation, and Schaumann bodies in about 20 per cent 
of the cases. 

The typical picture is that of a painless nodular iritis with mild inflammatory 
signs and frequently large keratic precipitates of the mutton-fat variety. The nodules 
are large and are located either superficially or, less frequently, deep in the iris 
stroma. They are quite vascular, and the vessels tend to form a network through 
and over the nodule in contrast to the tubercles of tuberculous iritis, in which the 
vessels are presumed to surround the tubercles and invade the adjacent iris. This 
differentiation is of doubtful diagnostic significance. Koeppe nodules at the pupillary 
margin of the iris are common. 

The course of the iritis is usually chronic and characterized by minor remissions 
and exacerbations. Healing may occur either by complete regression or by hyalini- 
zation of the nodules. 

The diagnosis of sarcoid uveitis is suggested by the clinical picture and the other 
manifestations of the disease, such as glandular enlargement, cutaneous nodules, 
roentgen-ray evidence of lung and bone changes, anergy to tuberculin, and disturb- 
ance of the albumin-globulin ratio with an elevation of the globulin fraction. The 
diagnosis is definitely established by a positive biopsy, but negative biopsies do not 
eliminate the possibility of the disease in the presence of other manifestations of the 
condition. 

Treatment of Ocular Sarcoidosis. The treatment of sarcoidosis is largely empiric and 
generally disappointing. A variety of preparations have been prescribed, including 
sulfonamides, antibiotics, vitamins, chaulmoogra oil, nitrogen mustards, urethane, 
and irradiation, but their therapeutic value has not been established. Curtis and 
Grekin*’ reported beneficial therapeutic results from the use of calciferol (150,000 
to 300,000 units daily) and dihydrotachysterol (1.25 to 3.75 mg. daily), but other 
investigators have been unable to duplicate the results. Benefits claimed for any 
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specific agent must be interpreted with extreme caution, since the natural course of 
the disease is variable and some cases recover spontancously 

Amelioration of the manifestations of sarcoidosis, and in some cases prompt and 
striking improvement, have been reported after the use of cortisone and ACTH, but 
it is disappointing that in many cases the signs usually return after the treatment 
is discontinued. The authors have had a patient with bilateral ocular sarcoidosis 
under observation for over six months. He remains under good control with the 


use of cortisone locally and systemically 


GONOCOCCAL INVOLVEMENT OF THE UVEAL TRACT 


Diagnosis. Gonorrheal involvement of the uveal tract occurs cither as an irido 
cyclitis or as a chorioretinitis, the latter being uncommon. The iridocyclitis may 
vary from a simple recurrent iritis to a severe plastic type of inflammation. The 
diagnosis of gonorrheal uveitis, which is of the nongranulomatous type, is difficult 
because there is no typical clinical picture and it is rarely possible to isolate and 
identify the gonococcus. A spongelike exudate, sometimes seen in the anterior 
chamber, is considered by certain authorities to be somewhat characteristic. As a 
rule the diagnosis is based on a past or present gonorrheal infection. An initial 
attack of uveitis occurring during an attack of gonorrheal arthritis or in the presence 
of urethral discharge may be taken as presumptive evidence of a gonorrheal etiology 
The precipitation of an attack of uveitis by massaging the prostate is suggestive 
evidence, but often one cannot be certain that the prostatic infection is gonorrheal. 
Complement fixation tests and skin sensitivity to gonococcal vaccine are of doubtful 
diagnostic value. 

Treatment. The nonspecific treatment is that for uveitis in general, and the specific 
treatment is that for gonorrhea. In recurrent gonococcal iritis, vaccine may be 


considered 
UVEITIS CAUSED BY FPOCAL INFECTION 


Diagnosis. Although the position of focal infection as a causative agent of endog 
enous uveitis is firmly established, the importance attributed to it varies greatly 
with different research workers and ophthalmologists. This may be due to the 
fact that the theory of focal infection has not been definitely established. While past 
investigators believed that the reactions of secondary organs to a primary focus 
were caused by bacterial metastasis (an opinion now largely discarded), research 
workers today attempt to explain secondary inflammatory manifestations in such 
conditions by the action of toxins (bacterial and others), absorbed from enclosed 
foci of infection, such as from the sinuses or from large mucosal or epidermal surfaces 
¢.g., the intestines or the skin 

Recently, much attention has been given to a condition of exaggerated suscep 
tibility of cells of certain organs (i.c., uveal tissue) to the action of foreign sub 
stances, which may be chemical compounds of known composition or products of 
bacterial activity. The susceptibility may be cither primary or secondarily induced 
by repeated action of the sensitizing agent. 

In reading reports by various authors on the subject of focal infection in relation 
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to uveitis, one is impressed by the divergent views concerning the percemtage of 
cases of uveitis caused by focal infections and by their enumerations of foci that may 
or may not be considered responsible for the uveal involvement. This is obviously 
due to the fact that criteria for establishing focal infection as a cause of uveitis are 
even more vague than those for other etiologies. The fact that the clinical appear- 
ance and course of ocular inflammation due to focal infection resemble those resulting 
from other causes, combined with the difficulty of ruling out the presence of addi- 
tional possible etiologic factors, necessitates a search for other criteria. 

The most logical criteria would seem to be: (1) repeated observations of non- 
granulomatous ocular inflammation coincidental with exacerbation of focal infection, 
however insignificant; (2) the improvement of the ocular condition following the 
amelioration or eradication of the focus of infection or desensitization therapy; and 

3) the finding of pathogenic bacteria in the aqueous or blood. 

When symptoms or signs of focal infection are obvious clinically, bacteriologically, 
and roentgenologically, and exacerbations consistently precede or coincide with 
ocular attacks, there is logical ground for the assumption that the focus of infection 
is one, if not the sole, factor in the etiology of uveitis. Diagnosis becomes pro- 
portionately more difficult in the presence of less obvious foci. Therefore, a more 
careful search must be conducted for all possible foci of infection, including the nasal 
membranes, paranasal sinuses, throat, gums, teeth, gall bladder, intestines, genito- 
urinary tract, skin, and joints. In accordance with the present trend to explain focal 
infection phenomena on the basis of allergic sensitization to bacterial products, 
bacterial cultures should be obtained from possible foci and autogenous vaccines 
should be prepared in order to test the patient's intradermal sensitivity and to pro- 
ceed with desensitization. 

Sinusitis as a cause of uveitis apparently receives less consideration from the prac- 
ticing ophthalmologist and otolaryngologist than it does from research investi- 
gators. The latter are generally agreed that the latent, concealed type of sinusitis 
is more likely to cause uveitis than the purulent type; consequently the infection may 
be easily overlooked. Results of roentgenographic examination are often negative, 
and clinical evidence may be so slight as to be considered insignificant. Bacteriologic 
examination appears to be the most reliable criterion, and this should include aerobic 
and anacrobic culture. Usually more than one sinus is infected and each sinus may 
yield a different type of pathogen. While streptococci are frequent offenders, other 
types of organisms may possibly be involved, as suggested by animal experiments 
and some cases of uveitis in human beings. 

Recently, a new approach to bacteriologic studies has given promising results. 
It has been found that even though cultures of sinus washings are negative, bacterial 
growth may be obtained from excised sinus mucosa, which at the same time displays 
signs of a chronic inflammatory process on histopathologic examination.** There- 
fore, even in the presence of negative roentgenograms and sinus washings, a focus of 
infection may be suspected to be located in the submucosal tissue. The infrequency 
with which sinusitis results in uveitis may be explained, among other factors, on 
the basis of anatomic variations. However, in a survey of 170 cases of uveitis in 
private practice, 80 patients had a highly suggestive association of sinusitis with 
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uveitis, 25 had a possible association, and § had a questionable relationship, making 
a total of 110 cases. Fifty-four cases of sinusitis and uveitis were ipsilateral. 

Attempts to eradicate a focus surgically may sometimes precipitate an ocular 
attack; ¢.g., recently in a private patient an exacerbation of neuroretinochoroiditis 
followed excision of an infected pharyngeal cyst. In certain cases, surgery may 
appear to be a failure, This may frequently be due to the fact that the allergic 
reaction of the sensitized uveal tissue is maintained by bacterial nucleoproteins and 
endotoxins of microorganisms living in other parts of the body and similar to those 
present in the eradicated focus. Therefore, surgery is often recommended following 
readjustment of the abnormal reactions of the patient by desensitization with autog- 
enous vaccine. 

In other cases complete eradication of a focus may be technically difficult, espe 
cially in such foci as the sinuses and genitourinary and gastrointestinal tracts. If 
no improvement occurs within a short time following surgery, one must suspect a 
residual infection or an additional focus, Further surgery, search for additional 
foci, and local treatment combined with immunotherapy may be necessary to im 
prove the ocular condition. 

Treatment of Uveitis Caused by Focal Infection. The foregoing discussion on the 
diagnosis of endogenous uveitis caused by focal infection offers suggestions con- 
cerning treatment. Apart from the local treatment, main consideration must be 
given to the eradication of the discovered focus of infection by conservative treat- 
ment or surgery. 

Conservative treatment, including chemotherapy with sulfonamides and anti- 
biotics, has been generally disappointing. In chronic upper respiratory infections, 
some benefit, though usually transient, has been noted in subacute infections treated 
with penicillin mist combined with a wetting agent. The value of cortisone and 
ACTH has been discussed. 

Change to a cool and dry climate may be of some benefit in sinusitis. Antiallergic 
treatment with antihistamines associated with climination and treatment of non- 
bacterial allergies, such as dust and food, should be considered, Colon implants and 
colonic irrigations may be helpful, if the intestinal bacterial flora is suggestive of 
a focus of infection. 

Immunotherapy plays a prominent role in the treatment of focal infection and its 
effect on the eye. Autogenous vaccines* prepared from chemically killed rather than 
heat-killed microorganisms are preferable. These should be used both before and 
after surgical intervention with desensitization of possible secondary foci in mind. 
If the source of infection cannot be eliminated, small desensitizing doses that produce 
no local or general reaction may have to be used for months or years. 

In certain cases surgery must be performed. Elimination of dental and tonsillar 
infections is usually of value. As a rule, no lasting benefit is obtained from the 
removal of nasal polyps in nonbacterial allergic conditions. The results of sinus 
surgery are often disappointing, especially when surgery of the sinus is incomplete 
It is of greater importance to institute antibiotic therapy, as indicated by sensitivity 
tests to the bacteria found in cultures, prior to any type of operation on an infected 
focus. This precaution is advisable in order to prevent a flare-up or deterioration of 
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the eye condition following the liberation of possibly encapsulated microorganisms 


due to surgical intervention 


UVEITIS AND SECONDARY GLAUCOMA 


A frequent and often troublesome complication of uveitis is secondary glaucoma 

Cortisone and its congeners or ACTH are valuable adjuncts in the management of 
the administration of mydriatics, which occasionally may have to be used alternately 
with weak solutions of miotics, to prevent the formation of synechiae. Deconges 
tants, such as adrenalin and phenylephrine hydrochloride, are of great value. The 
use of antihistamines is of value when bacterial or other types of allergy seem to 
be a factor, and 2-methyl-9-phenyltetrahydro-l-pyridindene is well tolerated by 
most patients. Retrobulbar injections of ethyl alcohol (20 to 25 per cent) are helpful 
in some Cases 

Cortisone and its congeners or ACTH are valuable adjuncts in the management of 
this complication. In 34 cases of secondary glaucoma associated with allergy or 
with iridocyclitis, tension was controlled in 53 per cent of the cases following ACTH 
or cortisone therapy. Administration of these hormones may at times not only 
control the ocular hypertension but also permit antiglaucoma surgery without en 
dangering the integrity of the eyeball 

Spectacular results have been obtained recently by the oral administration of the 
carbonic anhydrase inhibitor, acetazoleamide.** A prompt decrease in intraocular 
pressure has been reported in many cases that were resistant to other forms of treat- 
ment. However, further investigation is necessary before the indications, contra- 
indications, and clinical value of acetazoleamide are firmly established 

If conservative measures fail to control the elevation of the intraocular tension, 
surgery must be performed. The choice of the surgical procedure varies with the 
individual surgeon. Practically every known type of antiglaucoma surgery has been 
attempted with varying degrees of success. The results of several surgical procedures 
for glaucoma secondary to uveitis are shown in table II 

From a study of these statistics it appears that iridocorneosclerectomy or irid 
encleisis is the method of choice in cases of glaucoma secondary to uveitis. Al 
though the results following anterior or posterior cycloclectrolysis are good, these 


TABLE Il 


Results of Various Surgical Procedures for Glaucoma Secondary to Uveiti 


Tension controlled 
25 mm. Hg Schi¢tz 
Tension 


Operation performed jo miotics With miotics decreased 


Iridencleisis 37% 29; 14% 
Iridocorneosclerectomy bb 5.5% 
Cyclodialysis 18% ll+"% 
Cycloelectrolysis 28.5% (28.5% 
Cyclodiathermy l+% 


i 
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techniques should be considered only in specific cases, especially those complicated 
by diabetes, rubeosis iridis, and intraocular hemorrhage and when other surgical 
procedures have failed. Of the two operations that are designed to lessen the forma 
tion of aqueous, the results of cycloelectrolysis are superior to those of cyclo 


diathermy 
SUMMARY 


A plea is made for closer cooperation between general physicians, ophthalmologists, 
and other specialists in an attempt to establish the etiology of uveitis. A survey 
sheet used for the purpose of facilitating the investigation is presented in Part I. 

It has been pointed out that between 12 and 15 per cent of the adult blind in the 
United States and other countries are sightless as a result of endogenous uveitis 

Some of the causes of granulomatous uveitis are mentioned, and the diagnoses of 
uveitis due to tuberculosis, brucellosis, toxoplasmosis, syphilis, sarcoidosis, gonor 
rhea, and focal infection are discussed in some detail 

However, it is argued that these diagnoses are highly presumptive and every 
possible cause must be carefully investigated and all the data evaluated in making a 
diagnosis of the etiologic factor in uveitis, which at best, in most cases, is lacking 


in scientific accuracy. 
Particular stress is placed upon toxoplasmosis because the Toxoplasma organism 


has been found in pathologic sections of adult eyes that previously had been con 


sidered to be tuberculous. 

In making clinical diagnoses it has been pointed out that in a study of over 1000 
pathologic sections the clinical and pathologic diagnoses showed a positive cor 
relation in less than 50 per cent of the cases. A table is presented showing the path- 
ologic diagnoses in 413 cases of uveitis 

The controversial subject of uveitis caused by focal infection is discussed, and the 
difficulties of differential diagnoses are stressed. The opinion is expressed that too 
much reliance cannot be placed on intradermal testing because of the constant ex- 
posure of the patient to bacteria commonly found in foci of infection 

If an ocular exacerbation follows intradermal testing, this suggests that the 
organism being studied may be related to the eye lesion. 

The difficulty of climinating the paranasal sinuses as the active focus of infection 
is stressed, and negative roentgen-ray and clinical evidence of sinusitis is considered 
insufficient to rule out chronic infection of the sinuses, as proved many times by 
biopsy during operations. 

The nonspecific and, wherever possible, the specific treatment of uveitis is outlined, 
and the value of desensitizing injections of autogenous vaccines in the treatment of 
uveitis suspected of being caused by foci of infection is discussed. 

The corticosteroids and corticotropin are highly beneficial in the acute conditions 
and are occasionally of value in chronic lesions, particularly of the anterior segment, 
but are of little value in chronic lesions affecting the posterior segment. 

Consideration is given to the management of secondary glaucoma associated with 
uveitis. This common accompaniment of uveitis should be dealt with conservatively 
whenever possible. However, if injections of weak dilutions of alcohol around the 
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ciliary ganglion do not control tension, more radical surgery may be required. 
Statistical analysis of the results of several surgical procedures indicates that irid- 
encleisis and iridocorneosclerectomy seem to give better long range results than do 


cyclodiathermy or cycloelectrolysis 


CONCLUSIONS 


Because uveitis causes a great deal of impaired vision, a concerted effort must be 
made by the general physician, ophthalmologist, and other specialists to improve 
the differential diagnosis of the possible etiologic factors in every case so that blind- 


ness may be prevented 
Unfortunately, at present most diagnoses are presumptive, and therefore treatment 


must be mainly nonspecific 
BIBLIOGRAPHY 


Berens, C., anv Bickerton, J. H.: Uveitis and blindness, Sight-Saving Rev. 23:198 (Winter) 1953 
Huauin, R. S.; Swarrtan, S., anv Rice, C. E.: Causes of blindness among recipients of aid to the blind, 
Washington, Federal Security Agency, Social Security Administration, Bureau of Public Assistance, 
1947. 

Cowan, A., anp Enoussn, B. C.: Causes of blindness in Pennsylvania, Arch. Ophth. 26 :797 (Nov.) 1941 


Areswortn, F. A.: Study of causes of blindness in over 12,000 cases in Canada, Canad. M. A. J 


54:30 (Jan.) 1946. 
5. Sorspy, A.: Causes of blindness in England and Wales, Med. Research Council Memorandum 24:1950 


Housr, J. C.: The occurrence of blindness in Norway, Am. J. Ophth. 35:1153 (Aug. 1952. 
Duxe-Exper, S.: Textbook of Ophthalmology, St. Louis, ¢ V. Mosby Co., vol. 3, 1941, pp. 2126, 
2136, 2286 

Woops, A. C.: The influence of hypersensitivity on endogenous uveal disease, Am. J. Ophth. 30:257 
March) 1947 

Woons, A. C.: Endogenous uveitis 
& Orol,, 1950 

Verney, F.: Etudes des éléments figures de I'humeur aqueuse pathologique, Lausanne, F. Foth et 
Cie., 1946, p. 92 

Sauimann, L. von; Locke, J. C., anv Locker, B. D.: Cystological and bacteriological studics of the 
aqueous humor in uveitis, A. M. A. Arch. Ophth. 46:4 (July) 1951 

Murray, R. G.: Studies of the aqueous exudate in uveitis, Canad. M. A. J. 68:124 (Feb.) 1953 
Hogan, M. J., anp Tayorson, P.: Personal communication, Sept. 30, 1952. 

Berens, C.; Rornsarn, S., ano Anorvine, D. N.: Culeural studics on patients with uveitis and other 
eye diseases, Am. J. Ophth. 25:295 (March) 1942. 

Witper, H. C.: Toxoplasma chorioretinitis in adults, A. M. A. Arch. Ophth. 47:425 (April) 1952 
Duxe-Exprr, S.; Durum, O. M.; Foster, J.; Law, F. W.; Lister, A.; Rem, A, McK.; Scorr, G. 1; 
Zoran, E. C., ano Gornsmrru, A. J. B.: A series of cases treated locally by cortisone, Brit. J. Ophth. 
35.672 (Nov.) 1951 

Fins, M., anv Frocks, M.: Hemagglutination test of Middlebrook and Dubos in ocular tuberculosis, 
A. M. A. Arch. Ophth. 50:163 (Aug.) 1953 

Smrrnu, C., anv Asnton, H. : Studies on the actiological problem of uveitis, Brit. J. Ophth. 39:545, 1955 


Tmt, R. ; Differential diagnosis and treatment of chronic uveitis, Bull. Ophth. Soc. Egypt. 46 :499, 1953 
Clinical evaluation of isoniazid, Ann. Int. Med 


Section on instruction, home study course, Amer, Acad, Ophth 


. Curnar, S. S.; Burpanx, B., anno Barracuia, B 
19444 (Sept.) 1953. 
Kratxa, W. H.: Isoniazid and ocular tuberculosis, A. M. A. Arch. Ophth. 54:330, 1955 
Hooan, M. J.: Toxoplasmic chorioretinitis, Tr. Pacific Coast Oro-Ophth. Soc., pp. 28, 83-100, 1947 
Duxe-Exper, S.; Astrron, N., anp Bamtayne-Van Geertrruven, M.: Toxoplasmosis in the adult, 


Brit. J. Ophth. 37:321 (June) 1953. 


620 seplember 1956 INTERNATIONAL RECORD OF MEDICINE & G,. P. CLINICS 





Jacons, L.: Personal communication, 1954 
Jacons, L.; Farr, J. R., anp Bickerton, J. H.: Adulte ocular toxoplasmosis: a preliminary report of a 
parasitologically proved case, A. M. A. Arch, Ophth, 51:287 (March) 1954 
Sanin, A. B., anv Feipman, H. A.: Chorioretinopathy associated with other evidence of cerebral 
damage in childhood; syndrome of unknown etiology separable from congenital toxoplasmosis, 
J. Pediat. 35:296 (Sept.) 1949 
Hooan, M. J.; Ocular Toxoplasmosis, New York, Columbia University Press, 1951 
Maonvusson, J. H.: Clinical aspects of toxoplasmosis, Nord. med. 45:244 (March 7) 1951 
Wisino, P.: Acute toxoplasmosis in adult with lymphadenopathy and chorioretinitis, Nord. med 
47 563 (April 25) 1952 
Sapin, A. B.; Ercusnwarp, N.; Feroman, H. A., ann Jacons, L.: Present status of clinical manifesta 
tions of toxoplasmosis in man, J. A. M. A. 150:1063 (Nov. 15) 1952 
Kean, B. H.: Personal communication, Jan., 1954 
Harais, H. J.: Antibiotic and antigenic therapy of brucellosis with special reference to the chronic 
disease: a report on 421 cases, Antib. & Chemo. 3:982 (Oct.) 1953 
Ratston, J., anp Payne, E. H.: Treatment of chronic brucellosis with chloramphenicol and aurco 
mycin, J. A. M. A. 142:159 (Jan. 21) 1950 
Hara, H. J., ann Pace, C. J.: Streptomycin and sulfadiazine (combined) in chronic brucellosis, 
J. A.M. A. 137363, 1948 
Hara, H. J.: Personal communication, 1955 

. Guyton, J. S., anp Woops, A. C.: Etiology of uveitis. A clinical study of $62 cases, Arch. Ophth 
26 :983 (Dec. ) 1941 
Cvuatis, A. C., awo Gaexin, R. H.: Sarcoidosis. IV. Treatment with calciferol and dihydrotachysterol, 
Am. Acad. Ophth. & Otol., p. 344 (March-April) 1949 
Voorners, D. G.: Personal communication, 1955 
Berens, C.: Erudes sur l'immunité dans ses rapports avec l’ophthalmologie vaccins et thérapeutique 
non spécifique, Ann. d'ocul. 166935 (Dec.) 1929 
Becxer, B.: Decrease in intraocular pressure in man by a carbonic anhydrase inhibitor, Diamox, Am. 
J. Ophth. 37:13 CJan.) 1954. 


Barraquer Institute Presentation of Ophthalmologic Papers 


Papers dealing with ophthalmologic subjects will be accepted again this year by 
the Barraquer Institute, Barcelona, with prizes being offered for the three most 
outstanding works received. Papers that receive awards will be published in 
Estudios ¢ Informaciones Oftalmolégicas. 

All Spanish and foreign physicians less than 40 years of age may submit papers, 
whether or not they are members of the Institute. All articles must be submitted 
before November 30, and the results of the competition will be announced after 
December 31. For further information, address: Board of Directors, Barraquer 
Institute, Laforja, 88, Barcelona 6, Spain. 
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ABSTRACTS 


OPTICS, PHYSIOLOGY, AND PSYCHOLOGY OF VISION 


41. Visual Aids for the Partially Sighted. anruur tinxsz. Am. J. Ophth. 41:30, 
January, 1956. 

Visual aids for the partially sighted are not in principle different from visual aids 
for the normal person. They are of two types: (1) aids for distance vision and (2 
aids for near vision. 

For distance vision, telescopic visual aids (miniature Galilean telescopes) are the 
most feasible. Useful retinal magnification will usually not exceed K2.0 or K2.2 
The field is limited with these aids 

For near vision, three types of visual aids can be used: (1) hand magnifiers or 
loupes, (2) telescopic lenses with reading caps, and (3) strong reading glasses, so 
called microscopic lenses. The advantages and disadvantages of all three types are 
discussed. 

A loupe can be used both with and without presbyopic reading correction. In the 
first case, print and loupe have to be held at specified distances. In the latter case, 
it is most advantageous to keep the print in, or near, the anterior focus of the loupe. 

The partially sighted need not be corrected for 20/20 distance visual acuity or 
20/20 equivalent near vision. Proper reading lenses are to be planned in terms of 
the available residual vision and in terms of the size of print the partially sighted 
wants, or needs, or is able to read. 

Several practical rules are given. They should help the practitioner in the choice 
of the most appropriate reading aid 


OCULAR MOVEMENTS AND MOTOR ANOMALIES, 
NYSTAGMUS, READING DISABILITY 


42. Ocular Nerve Palsies in Children. x. G. Murray. Tr. Canad. Ophth. Soc. 7:68 
80, 1954, 1955. 


Case records of 950 patients, 16 years of age and under, were evaluated. This 
included all the records of hospital admissions for encephalitis, meningitis, migraine, 
suppurative otitis media, intracranial tumors, or tumor suspects, head trauma, 
diabetes, demyclinizing diseases, cavernous sinus thrombosis, intracranial aneurysm, 
and myasthenia gravis. From these, 122 cases were found in which there was some 
involvement of ocular motility. Cases of defective ocular movement of congenital 
origin due to orbital tumor and due to poliomyelitis were not included. 

Of the sixth nerve palsies, 30 were due to cerebellar tumor, 28 to pontine tumor, 
five to cerebellar pontine angle tumor; in four no etiology was discovered, and in 
three the deviation was secondary to otitis media. In 1 case the diagnosis of Duane's 
syndrome had been made but on autopsy a tumor involving the sixth nerve was 
found. Of 14 third nerve palsies, seven were due to pontine angle tumors, three to 
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ophthalmoplegic migraine, two to encephalitis, one to a cerebral tumor with pressure 
cone, and one to pituitary tumor. Of the 18 cases of supernuclear palsies, 5 were 
due to meningitis, 4 to cerebral tumor, 4 to pontine tumor, and 3 to cerebellar tumor 
Of 4 cases of seventh nerve palsy, 2 were due to trauma, 2 to subdural hematoma, | to 
otitis media, and 1 to pontine tumor. Eight cases of myasthenia gravis were noted 

Summarizing, of 122 cases in which ocular motility was involved, 87 were due to 
intracranial tumor, 14 to secondary inflammatory processes, 8 to myasthenia gravis, 
5 to trauma, in 4 no etiologic factor was found, in 3 ophthalmoplegic migraine was 
the cause, and in 1 intracranial aneurysm. Of these cases, 84 are now dead, 16 are 
alive with normal ocular motility, 18 are alive with restricted ocular motility, and 
in 4 there has been no follow-up 

The thesis that sixth nerve palsies are due to increased intracranial pressure is not 
likely. The palsy may be due to a specific effect from tumor or from inflammation 
and may have localizing value. In children, an acquired disturbance of ocular mo 
tility has great implications. Sudden change in the angle of a pre-existing strabismus 
may be due to superimposed nerve palsy. Any child with strabismus should be 
approached with the concept that the loss of motility is paralytic in origin. These 
implications, when children are considered, are in marked distinction to the diag 
nostic possibilities when affected ocular motility in the adult is considered. 1 refer 
ence. 7 tables.—C. McCulloch. 


CORNEA, SCLERA, AND TENON’S CAPSULE 


43. Virus Isolations from Patients with Keratoconjunctivitis. ANN M. C. POWLE, ANNE 
COCKERAM AND H. L. ORMsBY, Toronto, Ontario, Canada. Am. J. Ophth. 40:180 
188, November, 1955. 


Since the original report of Sanders and Alexander in 1942 claiming the isolation 
of the virus of epidemic keratoconjunctivitis, a number of workers have failed to 
show any relationship between this existing strain of virus and the present disease 
In this study, attempts have been made to isolate strains of virus from patients 
with keratoconjunctivitis. 

In this paper three isolations of viruses from patients with follicular conjunctivitis 
and corneal opacities are reported. The corneal opacities in these cases were less 
sharply demarcated than those usually seen in epidemic keratoconjunctivitis, and 
the vision was reduced in only 1 of the patients. 

Tears and washings from infected eyes were inoculated into tissue cultures of either 
monkey kidney epithelium or HeLa cells grown in roller tubes. Virus titrations 
and neutralization tests were carried out in HeLa cell cultures 

The possibility that the herpes simplex virus had been recovered was ruled out 
by the inoculation of the scarified cornea of rabbits’ eyes and tissue cultures of rabbit 
cornea epithelium with virus material. 

An extensive study was made of one of these strains of virus. The cytopathogenic 
effect is described in both living unstained monkey kidney epithelium cultures and 
cultures fixed and stained with hematoxylin and cosin, in HeLa cells, human corneal 
epithelium, and human kidney epithelium. 
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Adult and suckling mice were inoculated by various routes with virus material 
from both HeLa cell cultures and embryonic mouse brain tissue cultures, but it was 
not possible to adapt the virus to mice. Direct inoculation of the chorioallantoic 
membrane of the hen’s egg with virus material was unsuccessful, but a strain of 
virus was successfully adapted to egg passage by the implantation of human cornea 
on the chorioallantoic membrane. 

The eye of a human volunteer was inoculated with tissue culture fluid and a char- 
acteristic viral infection with some minor corneal opacities resulted, following 
which the virus was reisolated in tissue cultures from eye washings. 

Neutralization tests carried out in the HeLa cell tissue cultures showed a rise in 
neutralizing antibody in the serum of both the original patient and the human 
volunteer. All three strains of virus were typed immunologically and found to fit 
type 3 APC virus. 11 references. 3 figures. 1 table.-Awuthor's abstract 


UVEAL TRACT AND SYMPATHETIC OPHTHALMITIS 


44. Newer Developments in the Therapy of Uveal Inflammations. w. vicnerte. Tr. 
Canad. Ophth. Soc. 7:281-292, 1954, 1955. 


To the morphologic pathologist, the basic lesion seems to be an endarteritis or 
endangiitis. To the biopathologist the disease is the response of the body tissues to 
an alteration in the chemical, enzymatic, and physical state of the cells and fluids. 
Hypersensitivity and allergy have some part to play in the production of uveitis. 
A recent experimental work has suggested the role that tuberculosis, brucellosis, and 
sarcoidosis play in the production of uveitis. The etiology of sympathetic oph- 
thalmia still can be considered to be unknown. Uveitis is frequently associated with 
rheumatoid and fibrinoid diseases. 

Radical annihilation of all injurious stimuli or complete sterilization of an in- 
fectious process is the goal of treatment. Various forms of treatment, including 
sulfonamides and antibiotics, pituitary adrenocorticotropic hormones, antihista- 
minics, and desensitization are discussed. Treatment for uveitis due to syphilis, 
gonorrhea, tuberculosis, sarcoidosis, brucellosis, toxoplasmosis, leprosy, leptospiral 
and virus infections, sympathetic ophthalmia, lens protein, and uveomeningitic and 
oculomucocutaneous syndromes is described. 20 references. -C. McCulloch. 


CRYSTALLINE LENS 
45. Cataract Extractions with the Use of Curare. x. M. ramsay. Tr. Canad. Ophth 
Soc. 7:21-27, 1954, 1955. 


Flaxedil was given by an anesthetist for 30 cataract extractions. The drug was 
started about 10 minutes before the corneal section, 10 mg. being injected intra- 
venously. After a three minute wait, an additional 10 or 15 mg. was given. After 
that the drug was injected in 5 to 10 mg. doses until the eye was still. During the 
operation § mg. doses were given if movements occurred. The total dosage required 


ranged from 35 to 85 mg 
In 4 cases the patient experienced slight dyspnea. Two patients had difficulty in 
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talking. In the others there were no objective symptoms. The physician noticed 
that the patient was quict and did not move. After corneal section the vitreous lay 
back in the eyeball and did not tend to move forward. The application of pressure 
for the removal of cataract was difficult. The postoperative course was uneventful 
Four patients had slight emesis. 14 references. -C. McCulloch 


RETINA 


46. Absolute Electronic Retinal Stereophotography. uexMAN J. NORTON, JR., Rochester, 
New York. Am. J. Ophth. 40:809-817, December 1955. 


The author describes in detail an electronic photographic unit capable of photo- 
gtaphing the internal (retina) and external aspect of the human eye. The report 
gives the technique for applying the camera to intraocular photography. Mention 
is made of details pertinent to extraocular photography to be given at a future date 
In addition, the unit will be capable of making low power photographs or survey 
films of ophthalmic sections as well as being applicable to photographing gross 
ocular specimens. The ultimate full application is a panophthalmic camera with 
which a tridimensional clinicopathologic photographic analysis may be made of 
eye disease. The camera records in color and in stereo. Absolute, rather than 
relative, stereograms are produced in that cach component of the stereophoto is 
exposed simultaneously rather than successively. The device converts the modern 
binocular ophthalmoscope into a permanent stereocamera without altering the 
instrument as a diagnostic and examining instrument. Binocular viewing is main- 
tained, and the subject is seen until the time the exposure is made. 

An efficient illuminating system is used, which, coupled with the use of the more 
sensitive color films, permits very rapid exposure times. A brief description of the 
control gear, without detailed circuitry, is included. 

Points pertinent to processing and mounting the 35 mm. stereograms are given 
In addition, a unique simplified practical method for viewing published stereograms 
for use in supplementing texts dealing with stereopathologic features is introduced 
16 references. 4 figures.—Author's abstract. 


NEURO-OPHTHALMOLOGY, OPTIC NERVE, 

VISUAL PATHWAYS, CENTERS, AND VISUAL FIELDS 

47. Visual Field Studies following Occlusion of the Anterior Choroidal Artery. Avvo 
MORELLO AND IRVING 8. cooper, New York, New York. Am. J. Ophth. 40:796 
801, December, 1955. 


The syndrome of the anterior choroidal artery is said to be characterized by contra 
lateral hemiplegia, hemianesthesia, and homonymous hemianopia. Of these three, 
the least constant finding is represented by the hemianopia. The involvement of 
the visual pathways is due, according to some authors, to the loss of blood supply 
in the optic tract and, according to others, to the development of lesions either in 
the lateral geniculate body or in the geniculocalcarine fibers. Most of the experience 
on the subject has been obtained from the clinical and pathologic study ‘of cases in 
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which a thrombosis of the anterior choroidal artery has occurred. By and large, in 
the majority of these cases there were clear-cut signs of vascular disease so that it 
seemed that the conclusions regarding the area of the distributions of the above- 
named vessel were somewhat questionable. On the other hand, an anatomic study 
carried out with the method of injection of colored dyes did not seem to reflect 
truthfully the situation in so far as the physiology of the cerebral circulation is 
concerned 

In order to contribute to the knowledge of this problem, the visual fields of 12 
individuals subjected to anterior choroidal artery occlusion for alleviation of parkin 
sonism were studied before and after the operation. Both the perimeter and the 
tangent screen method were used. In this series there was only | instance of visual 
field defect represented by a contralateral quadrantic anopia with macular sparing 
This was still present six months after the intervention. In all of the other cases, 
although a marked relief of tremor and rigidity was obtained, no visual field defects 
were detected postoperatively. The site of the lesion in the case of quadrantic 
anopia could not be ascertained with certainty, but the macular sparing and the 
congruous type of defect strongly favor a lesion of the optic radiations 

It is believed that the reason, in these cases, that the incidence of visual field 
defects was very low lies in the fact that, although the occlusion was sudden, the 
neighboring vessels provided an adequate blood supply to part of the infarcted area 
Only the mesial of the globus, exclusively supplied by branches of the anterior 
choroidal artery, suffered irreversible changes from the occlusion of the vessel 
28 references. 7 figures.-Awthor's abstract. 


GLAUCOMA AND HYPOTONY 


Symposium on Clinical Assessment of Glaucoma with Particular Reference to Diurnal 
Variations in Pressure. ©. MCCULLOCH, D. MACDONALD, R. K. MACDONALD, H 
SNIDERMAN, AND B. TEICHMAN. Tr. Canad. Ophth. Soc. 7:171-206, 1954, 1955. 


48. Types of Diurnal Pressure Curves. D. K. MACDONALD. pp. 172-177. 


Four types of curves were found. In 52 cases the largest group showed high pres- 
sure during the day, low pressure at night. The second largest group had irregular 
variations in pressure, the third group a rise in pressure during the day and a second 
rise at night, the fourth group only an occasional rise, and the smallest group a rise 





in pressure only at night. 

The eyes that gave irregular curves or high pressure during the day and low pres- 
sure at night had shallow anterior chambers and control by miotics was difficult 
In the other three groups, control of the glaucoma by miotics was more satisfactory 


4 figures. 1 table. 


49. Observations and Interpretations. ®. K. MACDONALD. pp. 178-185. 


Diurnal pressure curves, using two weights of plunger and a Schigtz-Sklar to- 
nometer, were taken on glaucomatous and normal patients. Below a level of pressure, 


; 
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which was constant for cach eye tested, the indicated pressure with the lighter 
weight was lower than with the heavier weight. Above that level the reading of 
pressure with the heavier weight was lower. 

Phasic variations in pressure are of two types. One type is that of a rise of ocular 
pressure over a large part of aday. This could result from increased aqueous forma 
tion. The other type is a rise of ocular pressure over only a short time. This could 
be due to a closure of the drainage channels of short duration or to sudden engorge 
ment of the vascular beds in the eye. 7 references. 3 figures 


50. The '’ Nervous Factor’’ in the Production cf Abnormal Ocular Pressure. “. ®. SNIDER- 
MAN. pp. 185-190 


Emotional factors may influence the onset of acute, narrow-angled glaucoma. 
Physical and mental activities and emotional factors may account for the diurnal 
pressure curve of high pressure during the day, low pressure at night. In certain 
patients the ocular pressure curve falls after rest in the hospital, using no medication 
Marital difficulties as a factor in glaucoma are discussed. 2 references. 3 figures 


51. The Clinical Value. 3. Te1cumMaNn. pp. 191-200 


A single reading of pressure may miss a peak pressure and fail to indicate the 
presence of glaucoma. A borderline reading of pressure leaves the diagnosis of 
glaucoma in doubt. A diurnal pressure curve can then be an aid to diagnosis, either 
to rule out or to detect the disease. 

Diurnal pressure curves can reveal the inadequacy of medical treatment and can 


indicate surgical treatment before loss of field has occurred. The spacing of medi 
cation can be more accurately decided with the help of a diurnal pressure curve, as 
can the choice of drug for the eye under study. 

The response of glaucomatous eyes to acetazoleamide, carbamylcholine, and pilo- 
carpine is discussed. Pilocarpine should be used at frequent intervals by patients 


who show irregular variations in pressure or an occasional spike in pressure. 7 


figures. 3 tables 


52. Summary. c. MccuLLocn. pp. 200-206. 


The angle-closure theory of glaucoma does not allow a satisfying explanation of 
large diurnal variations in ocular pressure, particularly high pressures during the day 
and low pressures at night. Variation in formation of aqueous must be a factor 

High pressure may change the physical properties of the bounding coats of the 
eye, changing the scleral rigidity. 8 references. 2 figures.-C. McCulloch 


EYELIDS 


53. Diseases of the Meibomian Glands. c. v. painpv. Canad. M. A. J. 74:437-440, 
March, 1956. 


A chalazion is a swelling of a meibomian gland, of gradual onset and unknown 
cause. The symptoms are few. It may occasionally be simulated by a neoplasm. 
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If the chalazion is sufficiently large to annoy a patient, surgical treatment is indicated. 

Acute, suppurative meibomianitis, or hordeolum internum, is in complete contrast 
to the chronic granulating inflammation found in chalazion. The symptoms of 
inflammation are marked. Treatment consists in the application of hot compresses 
and administration of antibiotic ointments. If the inflammation does not subside, 
it may be necessary to make an incision into the involved gland 

Chronic suppurative meibomianitis is not common. It may be due to Staphylococcus 
or to Streptothrix. Seborrheic meibomianitis, chronic meibomianitis, is an infection 
in which a true inflammatory process is superimposed on a simple seborrhea of the 
meibomian glands. Products of the fatty secretion may be responsible for corneal 
and conjunctival irritation. There is thickening and reddening of the lids, especially 
at the free borders. In the triad of chronic conjunctivitis, chronic blepharitis, and 
meibomianitis, the meibomianitis is frequently overlooked by the clinician. Treat- 
ment consists in alkaline lotion and frequent expression of the glands. 

Epithelioma occasionally arises from the meibomian glands, and in elderly people 
an infarct of the glands will occasionally be present.—-Clement McCulloch, M.D. 


ORBIT 
54. Metastatic Tumours of the Eye and Orbit. 3. povcancer. Tr. Canad. Ophth. Soc. 
7:114-123, 1954, 1955. 


Metastases in the eye and orbit are relatively rare. They can occur from almost 
any primary site, particularly breast, lungs, kidney, and testicles. Metastases are 


generally located in the choroid at the posterior pole; bilaterality is the rule. Cho- 
roidal involvement can manifest itself by primary tumor, detached retina, retinal 
cysts, or hypertensive iridocyclitis. 

The metastases generally produce the same type of cell as is in the primary tumor. 
Orbital involvement is usually unilateral. Therapy with roentgen rays may be of 
value. 16 references. 3 figures.—-C. McCulloch. 


MEDICAL OPHTHALMOLOGY 
55. Cat Scratch Disease. ManGaret woon, Bull. Hosp. Sick Child. 5:40-42, May, 
1956. 
Cat scratch disease is a benign disease of presumed viral etiology, The cat remains 


healthy. One of the atypical manifestations is unilateral conjunctivitis with pre 
auricular lymphadenitis. The skin test is specific. 3 references.—C. McCulloch 


56. APC Virus Infections in Children. wu. vt. onmssy. Bull. Hosp. Sick Child. 3: 
42-43, May, 1956. 

Nine human types of APC virus have been described. Two epidemics have been 
studied in Canada; type 3 APC virus was isolated in both epidemics. In the second 
epidemic a usual source could be traced to swimming pools. In adults, conjunctivitis 
was the presenting sign; in children, the first symptoms were fever, malaise, and 
cough. Treatment is symptomatic.—C. McCulloch. 
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BOOK REVIEWS 


Bulletins et mémoires de la Société francaise d'ophtalmologie, 1955. Masson et Cie, 


Editeurs, Paris, France. 


This book contains all the papers delivered during the Congress of the Société 
francaise d'ophtalmologie, which took place in Paris in 1955 

A symposium on the aqueous humor and its functions was prepared by Amsler, 
Verrey, Hubert, and others. 

Cornea, its pathology and surgery, was dealt with in papers on a new form of 
keratopathy from topical dehydration, a new form of corneal dystrophy, and results 
of keratoplasty and sclerocorneal-conjunctival transplantation. 

Several papers were devoted to retinal separation, its relation to glaucoma, its 
treatment by diathermy, and scleral resection. 

Other forms of retinal pathology were described in papers on pressure in retinal 
artery in isolated orthostatic cerebrovascular hypotension, diastolic retinal pressure 
and chlorpromazine, two papers on retrolentai fibroplasia, retinal angiomatosis, 
recurrent thrombosis of retinal veins, glioma of the retina, and atypical Grénblad- 
Strandberg syndrome. 

Uveal pathology was discussed in papers on biomicroscopic observation of the 
ciliary body, etiology of iridocyclitis, and iatrogenic uveitis. 

Single papers were devoted to strabismus, blepharitis, pre- and postoperative 
medication, and many other subjects.—George Z. Carter, M.D 


Transactions of the American Ophthalmological Society, Volume 53. Columbia Uni- 
versity Press, New York, 1956. 


This volume presents a variety of interesting articles. The importance of oph- 
thalmoscopic photographs in forensic medicine is discussed by Dr. A. J. Bedell, who 
makes a plea for more universal acceptance of such photographs as a basis for awards. 

Dr. P. A. Chandler presents 6 cases of a syndrome consisting of atrophy of the 
stroma of the iris, endothelial dystrophy, corneal edema, and glaucoma. Dr. G. M 
Bruce reports a case of permanent bilateral blindness following the use of hexa- 
methonium chloride, a compound used for lowering hypertension and for reducing 
bleeding in prolonged surgical cases. 

A case of absence of the medial rectus muscle and its successful treatment by vertical 
tendon transplants is reported by Dr. H. F. Hill. Periorbital fibrous dysplasia result- 
ing in exophthalmos, compression of the optic nerves, or chiasm, with loss of visual 
acuity and the development of field defects, is discussed by Dr. R. O. Rychener and 
Dr. F. Murphey. 

Dr. F. W. Stocker reports the clearing effect of the prolonged use of Diamox 
(carbonic anhydrase inhibitor acetazoleamide) on corneal edema in primary and 
secondary endothelial dystrophy and in grafts. 

A safer method for making a section in cataract extraction is reported by Dr. W. S. 
Atkinson. Glial tumors of the retina in relation to tuberous sclerosis are discussed 
by Dr. J. M. McLean. Dr. H. L. Birge describes a new form of ametropia, namely, 
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myopia associated with prematurity in the infant. This condition is not progressive 
after its initial occurrence. 

Dr. B. F. Payne, Dr. J. T. Simonton, and Dr. D. Cury enumerate the major causes 
of enucleation in 333 eyes following cataract extraction performed throughout a 
period of 25 years. 

A case of hereditary congenital ophthalmoplegia that presented bilateral ptosis, 
external ophthalmoplegia, and rotatory nystagmus is reported by Dr. W. J. Holmes. 
Drs. F. L. Koch, L. H. Darley, and P. Levatin recommend the use of paredrine hydro- 
bromide as a safe mydriatic for diagnostic and adjunctive procedures in cases of 
chronic or suspected glaucoma in which the tension is not above 35 Schigtz. 

Tonography in the clinical management of glaucoma is discussed by Drs. Scheie, 
Spencer, and Helmick. This procedure is based on the observation that under the 
influence of the pressure of a tonometer applied repeatedly at short intervals or for a 
prolonged period of tim:, the tension falls more slowly in glaucomatous eyes than in 
nongl aucomatous cyes. 

The role of the aqueous pathways in glaucoma is discussed by Dvorak-Theobald 
and Kirk. It is concluded that some cases of chronic simple glaucoma are probably 
secondary to hypertrophy and sclerosis of the sclera, which tend to close the aqueous 
veins and obstruct the outflow of aqueous. 

Dr. Cogan reports 4 cases in which corneoscleral lesions were manifestations of 
periarteritis nodosa and of a closely related condition called Wegner's granulomato- 
sis. A furrow-like ulceration may form in the paralimbal region of the cornea, and 
redness, induration, or a localized sloughing may occur in the sclera. 

The following theses were submitted by candidates for membership in the society 
and were accepted by the committee: A series of 119 cases of intracranial arterial 
aneurysms with reference to age, sex, race, site of lesion, ocular signs and symptoms, 
congenital anomalies, and the results of treatment are presented by Dr. J. W. Hen- 
derson. The diagnostic value of arteriography (positive in 94.5 per cent of 91 cases 
and its complications (5 cases) are discussed. Ophthalmoscopic findings were ob- 
served in 40 per cent and papilledema in 26 per cent of cases with subarachnoid 
hemorrhage. Oculomotor palsy was the most frequent finding among defects of 
motility. All but a few of the aneurysms were of congenital origin. 

Dr. J. W. Jervey, Jr., points out that disturbances in the corneal epithelium fol- 
lowing tonometry result from trauma by the tonometer and by the local anesthetic. 
Instillation of a drop of 1 per cent methylcellulose just before application of the 
instrument is a helpful preventive. 

Reaction of the iris to injury is discussed by Dr. A. C. Snell, Jr. He concludes that 
the behavior of fibroblastosis in the anterior chamber can be explained by postu- 
lating that the stroma of the iris has an inherent weakness to proliferate and that 


the chemical climate in the anterior chamber has an antiproliferative effect. 
Joshua Zuckerman. 
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A new, essential, and timely book 


ANTIBIOTICS ANNUAL 1955-1956 


Edited by Henry Welch, Ph.D., and Félix Marti-Ib4fiez, M.D. 







Procevdings of the Third Annual Symposium on Antibiotics, 
Washington, D. C., November 2, 3, and 4, 1955 


150 REPORTS ON THE LATEST FINDINGS IN ANTIBIOTICS 
by 
375 AUTHORS REPRESENTING 16 COUNTRIES 









Panel Discussions 
® Long-Term and Prophylactic Use of Antibiotics —~ Harry F. Dowling, Moderator 






® Penicillin V—Morton Hamburger, Moderator 





® True Significance and Real Incidence of Reactions Following Clinical Use of 
Antibiotics—Maxwell Finland, Moderator 







Some Selected Subjects Among the 150 Papers 


* New developments in streptomycin therapy; 
* A comparison of various antibiotic agents in pre and postoperative therapy; 


* Further reports on the new antibiotic cycloserine; 







‘oe a of research on 12 new antibiotics: carbomycin, spiramycin, eulicin. 

a ee agent), actidione, thiostrepton, amphotericin, streptolydigin, cathomycin, 
rubidin, vancomycin, puromycin; 

* The value of combined antibiotic-vitamin therapy; 

© Newest indications for tetracycline therapy; 

© 15 reports on laboratory procedures for antibiotics, including sensitivity and synergistic studies; 

* Penicillin V, the new oral form of penicillin: its pharmacology and clinical usefulness ; 

* Antibiotics in animal husbandry: growth studies, meat preservation, and control of animal 










°7 on resistance as a a a antibiotic therapy, plus re-evaluations of side effects 
ng administration of 







ONLY $10.00 per copy for this attractive, hardbound volume of about 1.000 pages 
in length, including charts and illustrations. 






A Unique and Indispensable Volume for Every Physician, Research Worker, and Teacher 
To order copies, write the publisher: 
MEDICAL ENCYCLOPEDIA, INC., 30 East 60ru Street, New York 22. N.Y. 
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